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lo pretensiouB to being 
;ise dtBtement nfwLai ia 
deemed essential lo the student in following the lectarea 
of myself\ or othtr teachers of Hlima,n Anatomy. It will 
alfio be of use to those working in the disaeoting room, or 
preparing for examinations. As a rale, I have accepted 
the statements and general arrangement of Gray, in nrder 
that it may be used in connection with hia most valuul)le 
work; but frequent reference haa also been made to other 
anatomical antlioritiea, auoh aa Holden, Heath, and Flower; 
and some of the descriptions hare been taken from the 
BtmctnreH tkemaelves. My own atudents will recogniae in 
the presentation of many aubjecta much that is femiliar to 
them in my annual conrsea of lectures at the Philadelphia 
School of Anatoniy, since I have adopted the method that 
experience there haa shown to be most convenient to me, 
and most beneficial to them. The necessary conciaencaa 
haa prevented long descriptions, and indulgence is aaked, if 
unimportant details seem, Xo some, to be passed over with 
too great rapidity. Aa a rule, Latin tenna have been aub- 
atituted by the appropriate English namea ; though in aome 
cases the Latin termination or word has been retained, 
becanae a tranalation or chanee in termination would so 
alter the appearance of the word that the student might fail 
to recognize the identity. In other cases the old name has 
become BC(glicized, and is, therefore, retained with descrip- 
tive English adjectives; as for example, the greater poa- 
terior repfus muscle of the head. Thia is easier recollected 
by many than its equivalent, rectus capitis posticus mi»or. 
My thanks are due to Dr. H. Augustus Wilson and Mr. 
Henry E. Everett, for assistance in certain parts of the 

luS Arck Siriil. I'kil^ilfhm. 






THE COMPEND OF ANATOMY. 



CHAPTER I. 



THE BONES. 

Uses. — To give support, leverage, protection to organs. 

Structure. — Compact or ivory- like, and cancellated or 
spongy. The former is usually upon the surface, the latter 
in the interior. Under the microscope we see Haversian 
canals for passage of vessels; from these radiate the canali- 
culi. Around the canals the lacunae are arranged in la- 
mellae : it is supposed that each lacuna contains a nucleated 
cell. Larger spaces exist, in addition to the Haversian 
canals, called Haversian spaces, and are for supplying the 
bone with blood elements. Bones are covered oy a fibrous 
membrane called the periosteum, and, if they have a medul- 
lary canal, have a somewhat similar lining membrane, de- 
nominated the internal periosteum or medullary membrane. 
The canal in the interior of long bones, and some of the 
larger Haversian canals contain marrow. Marrow is of two 
kinds, red, found especially in young bones, and yellow, 
found particularly in long adult bones. The latter is in com- 
position principally fat. Bones receive blood supply by 
means oi arteries and veins, which enter and make their 
exit by minute openings over the surface, by large apertures 
at the ends of bones and by the nutrient canal. 

Composition. — Gelatin and other organic material one- 
third ; calcium salts and other inorganic matter two-thirds. 

Development. — Intra- cartilaginous as in long bones ; in- 
tra-membranous as in bones of skull. 

Number of Bones in the skeleton varies with age of indi- 
vidual, l)ecanso various segments coalesce, as for example 
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the sacrum and coccyx, as age increases. In the adult 
there are 200, if the hyoid and the two patella? are included. 

Spinal column 26 

Head 

Cranium 8 

Face 14 

Sternum and Ribs 26 

Hyoid 1 

Upper extremities 64 

Lower extremities 62 

Total 200 

The teeth are not bones; the ossicles of the ear and the 
sesamoid bones are not counted. 

Varieties. — 1, long, as humerus; 2, short, as carpal 
bones; 3, flat, as occipital and ribs; 4, irregular, as 
vertebraj and sphenoid. 

THE SPINAL COLUMN. 

The spine is composed of 24 true and 9 false vertebraB ; 
the latter forming the sacrum, composed of 5 segments, and 
the coccyx, formed of four segments. A vertebra is com- 
posed of a body, and laminae projecting backwards, to form 
the vertebral canal for the spinal cord, and uniting at the 
spinous process. The laminae are attached to the body by 
the pedicle ; and upon the laminae are found two transverse 
and four articular processes. Above and below the pedicles 
are the intervertebral notches for the exit of the spinal 
nerves. The true vertebrae are divided into regions as 
follows: 7 cervical, 12 dorsal and 5 lumbar. The skull 
also is composed of modified vertebrae. 

The cervical vertebrae are distinguished by lateral lips on 
upper surface of body, anterior lip on lower surface, bifid 
transverse process with foramen for vertebral artery, vein 
and nerves, and bifid spinous process. The first cervical, or 
atlas, is peculiar because it has no body, no spinous process 
and is composed of two half arches ana lateral masses ; the 
second, or axis, is peculiar because of odontoid process, 
which passes up between the two lateral masses of the atlas 
to form a pivot upon which atlas and skull rotate. The 
odontoid process is really the body of the atlas soldered 
upon the top of the body of the axis. The seventh cervical 
has a long spinous process which is not bifid. 



aoKKs. it 

The dorss! vertelir« ure distinguished by iinlf fitcels on 
liridy for beads of riba, and whole faceU on transverse pro- 
ceiisi^s for tiiberclea of ribs. Spinous proceBses are loni; and 
DVerlHp each nther. Pecolinr doiaaf are tbe lirst with a 
whole fticet Hbiive and u half facet below oa the body, the 
tenth with a wlinit fai«t, the elerenth with a whole facet ou 
hudv but none on tranaverse process, the twelilh with a 
whole facet itn body and none on transverse process, and in- 
ferior Brticular prowsaeH resembling lumbar vertebne. 

The lumbar vertebm have large oval bodies, long trans- 
verse processes, and strong square- looking spines. The 
iitUi lumbar is peculiar because of short transverse process 
and obliquity of lower suriUce of body. 

Dhvkliipjient nc Vkrtksh.k.^Bv three primary centres, 
one for the body and one for each lamiua. There are also 
secondary centres, and some variations in the ossification 
of the peculiar vertobrte. 

The siCRUM is a triangular bone with base towards lumbar 
vertebne and apex towards coccyx. Observe following 
points : on anterior surface, horizontal ridges showing onion 
of the five false vertebree, the anterior sacral foramina, the 
lateral masses due tu the coalescing of the transverse pro- 
cesses, the promontory, and the al«e ; on posterior sarface, 
the rudimentary spiaeB, the articulating processes, the pos- 
terior sacral foramina, tne rudimentary transverse processes, 
the spinal canal, and the cornu on each side for articula- 
tion with the coccyx ; on the lateral surface, the auricular 
surface for articulution with ilinm; on tbe base, the articu- 
lar Burface for the last lumbar rertebrs, and the sacral 
canal i at tbe apex the facet lor the coccyx. 

Developed by union of five vertcbrte, aiid has 35 ossific 
centres. Articulates with fifth lumbar vertebra, two in- 
uoiuinatc bones aud coccyx. Principal musclns attached 
to it are Pyriformis, Coc^^ub, GlutcuB Maximus, Latissi- 
mus Dorsi, and Erector Sjkinio. 

PistTUARiTiKs OP Fkual.k SiCRUM.— It IS Wider, less 
curved from above downwards, niid inclines more obliquely 
backwards than the mal&. 

X is formed of four rudimcntury vertebne. Oh- 
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THE SKULL. 



Composed of Cranium, 8 bones 



Face, 14 bones 



Occipital. 

Two Parietal. 

Frontal. 

Two Temporal. 

Sphenoid. 

Ethmoid. 

Two Nasal. 

Two Superior Maxillary. 

Two Lachrymal. 

Two Malar. 

Two Palate. 

Two Inferior Turbinated. 

Vomer. 

Inferior Maxillary. 



Total 22 bones. 



The cranial bones consist of an outer and an inner table 
of compact tissue, between which is situated cancellous 
structure, called in this region diploe. 

Occipital. — External surface presents external protuber- 
ance, crest, superior and inferior curved lines ; condyles ; 
foramen magnum for cord and membranes, vertebral arteries 
and spinal accessory nerves ; tubercles for check ligaments ; 
the basilar process and pharyngeal spine ; jugular processes : 
anterior condyloid foramina for hypoglossal nerves ; and 
occasionally posterior condyloid foramen for a small vein to 
lateral sinus. Internal surface shows fossae for cerebrum 
and cerebellum ; internal protuberance ; grooves for torcular 
Herophili, superior longitudinal, lateral and occipital sinus- 
es ; ridges for falx cerebri, falx cerebelli and tentorium cere- 
belli ; internal openings of foramen magnum and anterior 
condyloid foramina ; jugular fossa in front of jugular process, 
on the latter of which is seen the groove for the ena of the 
lateral sinus, and sometimes the orifice of the posterior con- 
dyloid foramen. On the basilar process in front of the 
foramen magnum is a smooth surface upon which lies the 
medulla oblongata. The occipital, from its superior to its 
lateral angles, articulates with the parietal, forming the 
lambdoidal suture; from the lateral to the inferior angle 
with the temporal ; while the basilar process, representing 
the inferior angle, unites with the body of the sphenoid ; 



tbo condy art h e wi h h a a Th ha 

centtm oh h 

dyloid I rt 
des: p 

Great* aud L lie 

foramen magn m,th a adLe Ate lieua 

Diugcius in ^nt of tbia opeoiDg, the Lateral Rectus 
miiBclea iil the aides of tbia aume foramen on the jngnlar pro- 
eussea; and the Superior Constrictor of the Pharynx tu tba 
jibaryngeul spine. 

pAKiBTAi^ — 'On tbe external surface the following points 
are to be examined ; the parietal foramen, the parietul e.mi- 
ueiice, and the temporal ridge far the atlacbment of the 
temporul laeaia. The inner surface is grooved at ita upper 
border by the superior longitudinal ninua, at the lower pos- 
terior angle by the lateral sinnR, and at the lowt 



chioiiian bodies. The superior bord 
bono of the opposite aide, forming lin- ■-ii^'ili.il -utnn-; ibi; 
anterior border with the frontal born', inii-riiiiiini: |i;iri ••( 
the L'oronnl suture; the posterior boiibr will] ilir invijiitul, 
and the inferior border with the apheiioid luiLL-riinlj nod the 
temporal throughout the rest of ita extent. It is developed 
from one centre. The Temporal muscle is the only one 
altacbpd to the parietal bone. 

FhUJNTAN.^It consial.s of a vertical portion and a hori- 

ning of the temporal ridge. (Ju the internal surface of the 
rortioftl portion are seen the groove for the auperior longi- 
tudinal Bmus, with the ridges lor the folx corebn; the frontal 

picl.'.' M .:■ ■i.^L.-s between the two plate- of tb.; 

tbi- ^Ni i lis and middle meal.na of the noae 

ichaitJe. The b'iri7..>iit»l 
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i.)Luh i lljv:a 



liii orbital phi ten. sepiin 
orbital i ' ' ' 
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aspect the fossa for the lachrymal gland, and the point of 
attachment of the pulley for the Superior Oblique muscle. 
The edges of the etlimoidal notch present several half cells, 
completed when the ethmoid bone is articulated with the 
frontal, and two grooves, similarly completed, called the 
anterior and posterior ethmoidal canals. The internal sur- 
face of the orbital plates has no important landmarks upon 
it. The frontal articulates with the parietal, sphenoid, eth- 
moid, nasal, superior maxillary, lachrymal and malar. The 
muscles attached to it are the Corrugator Supercilii, Orbicu- 
laris Palpebrarum, and Temporal. It is developed by two 
ossific centres. 

Temporal. — It consists of three parts, squamous, mas- 
toid, and petrous. The squamous on its outer surface pre- 
sents the zygomatic process extending forward to articulate 
with the malar bone ; at the base of this process are seen 
the tubercle, and the articular eminence ; behind it the gle- 
noid fossa for articulation with the condyle of the lower 
jaw bone and for the parotid gland, the Glaserian fissure for 
the passage of the Laxator Tympani muscle, and the vagi- 
nal process. In the angle between the squamous and pet- 
rous portions, and parallel to this fissure, can be seen the 
canal of Huguier for the chorda tympani nerve. The inner 
surface of the squamous portion is grooved by the middle 
meningeal artery. The mastoid portion contains in its in- 
terior cells, and presents on its external aspect the mastoid 
foramen, digastric fossa and occipital groove ; and on the 
internal, a deep groove for the lateral sinus. The petrous 
portion has a pyramidal form, and hence presents a base, 
an apex, three surfaces and three borders. It contains the 
organ of hearing. The base and apex are each perforated 
by a large opening, the former by the external auditory 
meatus, surrounded by the auditory process of bone, the 
latter by the internal or cerebral opening of the carotid 
canal. On the posterior surface of the petrous portion there 
are two important points to be remembered, on the anterior 
three, and on the inferior four. 

Posterior. — Internal auditory meatus, for facial and 
auditory nerves. 
Aqueduct of the vestibule, for small ves- 
sels. 

Anterior. — Elevation over superior semicircular canal. 
• Hiatus Fallopii, for greater petrosal nerve. 



BOXES. 15 

Depression for Casserian ganglion of tri 

facial nerve. 
Inferior, — Lower opening of carotid canal. 
Jugular fossa. 
Styloid process, for three muscles and two 

ligaments. 
Styloid- mastoid foramen, for facial nerve. 

There are four less important points on the inferior sur- 
face : 1, the aqueduct of the cochlea ; 2, the canal for 
Jacobson's nerve (tympanic branch of glosso-pharyngeal), 
lying between the carotid canal and the jugular fossa ; 
3, the canal for Arnold's nerve (auricular branch of 
pneumogastric), lying in the jugular fossa ; and 4, the 
auricular fissure, between the vaginal and mastoid pro- 
cesses, for the exit of this same Arnold's nerve. 

The anterior border of the petrous bone is unimportant ; 
the superior is grooved for the superior petrosal sinus, the 
inferior, at its inner part, for the inferior petrosal sinus. 
The tentorium cerebelli is attached to the upper border 
in the reentrant angle. Between the petrous and squamous 
portions are the orifices of two canals leading into the 
tympanum ; one for the Eustachian tube, and above it that 
for the passage of the Tensor Tympani muscle. They are 
separated by the cochleariform process. The aqueduct of 
Fallopius is the canal between the internal meatus and the 
stylo-mastoid foramen. 

The temporal bone is developed by foir centres, for the 
squamous, the petrous and mastoid, the styloid, and audi- 
tory processes respectively. It articulates with the occipi- 
tal, parietal, sphenoid, malar and inferior maxillary. The 
principal muscles attached to it are — 

Squamotis Temporal, Masseter. 

Mastoid Occipito-frontal, Sterno-mastoid, Tra- 

chelo-mastoid, Splenius-capitis, Di- 
gastric. 

Styloid Process,,, Stylo-pharyngeus, Stylo-hyoid, Stylo- 
glossus. 

Petrous Elevator of Palate, Tensor of Tympanum. 

Sphenoid. — This bone resembles a bat with outstretched 
wings. It presents for consideration a body, two large and 
two small wings, and the pterygoid processes (legs of the 
bat). The superior surface of the bone shows in front 
the ethmoidal spine, projecting from the front of the 



1() COMPEND OF ANATOMY. 

lesser wings, with grooves for the olfactory nerves on each 
side ; immediately behind is the optic groove leading to 
the optic foramina ; then the olivary process, behind which 
is the sella Turcica for the petuitary body. On each side 
of the sella Turcica are seen the three clinoid processes, 
while posteriorly are situated the surface supporting the 
medulla oblongata, and the articular surface for the basilar 
process of the occipital bone. Along each side of the body 
of the sphenoid lies the groove for the cavernous sinus, and 
between the two wings the sphenoidal fissure, or anterior 
lacerated foramen, is situated. At the root oi the greater 
wing are seen two openings, the round foramen running 
forward for the superior maxillary division, and the oval 
foramen downward for inferior maxillary division, of the 
fifth nerve. The spinous process, perforated by the spinous 
foramen, projects backward from the great wing. 

The antero-inferior surface of the bone presents the verti- 
cal lamella and rostrum for articulation with the ethmoid 
and vomer, and the openings of the sphenoid sinus partially 
covered by the sphenoidal turbinated processes. On the 
inner side of the base of the pterygoid process is seen a 
small aperture called the pterygo-palatine canal, and still 
nearer the median line of the body of the bone the vaginal 
process, articulating with the edge of the vomer. Perforat- 
ing the base of the pterygoid process is the Vidian canal, 
and above it externally the anterior opening of the round 
foramen. 

The pterygoid process consists of an internal and exter- 
nal plate with the pterygoid notch between. The internal 
terminates in the hook, or hamular process, for the tendon 
of the Tensor Palati muscle. The scaphoid fossa lies at the 
base of the internal plate on its posterior aspect. The 
greater wing has three surfaces, the cerebral, the orbital, 
and the external, divided by the pterygoid ridge into two 
parts. The upper portion of this surface has the Temporal, 
and the lower the External Pterygoid muscle attached. 
The lesser wing is a thin plate, fitting into the fissure of 
Sylvius of the brain, and forming the upper boundary of 
the anterior lacerated foramen. 

The sphenoid is developed from ten ossific centres : for 
lesser wings, 2 ; for greater wings, 2 ; for internal pterygoid 
plates, 2 ; for body, 2 •, for sphenoidal turbinated plates, 2. 
It articulates with occipital, parietal, frontal, temporal, 
ethmoid, malar, palate and vomer. The muscles attached 



a (irbit L-xctpt the Inferior Obliijup, Siipw 
Cnuslrictor of the pharynx, Tcnaor Pulitti and Liixatiir 
Tjt»[mi.i. 

ETHMOin. — The organ of Bmell is coniuinod in this bone, 
which resuinliles the letter T, with a tatCrnl lanns hang- 
iiig li'om PHcli hair of tlie horizootal portion of the letti-r. 
The horizontal plate of the bono lies liotwepit the nrbitnl 
iiluleB of the froiilnl; and is perforated with holes for the 
iinineliee of the olfaetor/ nerve, and for the exit of the 
nasal branch of the oj>hthalinic nerve, which has en[«rod 
the crunial cavitv, from llip orbit, bjthe anterior ethmoidal 
fiii-amen. The horizoiilat plate is called the glevc-like or 
crihriform plate. Projecting ttpwtirds 'n the criata gnlli for 
Ihe attHohmest of the falx cerebri. The pcrpendicalar, or 
vertical pUte, of the bone forms a portion of the septum 
between the nasal Cavities. The lateral masHcs, consiatinff 
of uumerouB cells and half cejle, form part of the inntir whU 
of the orbit, and of the outer wnll of the nasal cavities, Tho 
xiirfiice of the lateral mnases presenting towurdn the orbit is 
smooth, and ia dexipiated the on planum ; the surface toivards 
thnnose shows two grroll-shnpcd procpsst^N called llic superior 
liud middle tarbinated bones, or ppoccsaea, of tho ethmoid. 
From Ihe lower edge of the os planum projeeta the iiDcifurm 
jii'oc«a«, to assist in closing the antrum of the superior max- 
illa. In the anterior part of the lateral mass of each side 
i>< n canal called the infundibulnm, leadiiiK (rum the ante- 
rior ethmoid and frontal sinuses to the middle mnatusnf the 
tioae. Thia bonu is formed from three centres, one for each 
lalerni mnsn and one for the vertical plate. It urtiuulatea 
with llie IWintal, sphenoid, nasal, superior miixillary. laeh- 
rymal, [iBlatCi inferior turhinated, vomer, and aluo with the 
triangular Mrtilage of the noau. No niuscleg arc uttachcd 
10 it. 

THB FiCE. 

Nasjl. — There is nothing of special importance about 
ihifi hone, extent the oreisl on its internal surfftce at the 
inner edge, and th(^ grtHrvc on this same anrfuuc for the 
iin>i]il hi'rvr'. It ia developed from one centre, and urticn- 
l.ili'n with thp frontal, ethmoid, superior maxillary and op. 
iiii>;ite iiii'viil. No muM-les are attached to it. 

Sri.KKK.K MAXn.i..RV.— The body of this 
hiillow by the maxillary sinu«, or antrum of Highir 



18 COMPEND OF ANATOMY. 

which opens into the middle meatus of the nose. It 
supports four processes ; the malar, nasal, alveolar for the 
sockets of the upper teeth, and the palatine or roof of the 
mouth. It enters into the formation of the orbit, the nose 
and the mouth. The anterior, or facial surface, presents 
the incisive and canine fossae, separated by the canine emi- 
nence, the infra- orbital foramen, and a part of the lower 
margin of the orbit. The posterior surface is marked by 
the posterior dental canals, the maxillary tuberosity and 
half of the posterior palatine canal. The orbital, or supe- 
rior surface, forms part of the floor of the orbit, and is 
grooved by the infra-orbital canal. The internal, or nasal 
surface, shows, above the palate process, the opening of the 
antrum, half the lachrymal duct, the inferior turbinated 
crest for the inferior turbinated bone, and above this, on 
the nasal process, the superior turbinated crest for the mid- 
dle turbinated bone. Below the crests lie the inferior and 
middle meatuses of the nose. The antrum has its orifice 
much diminished, when the bones are articulated, by the 
ethmoid, inferior turbinated and palate bones. The malar 
process joins the maxillary process of the malar bone ; the 
nasal process ascends alongside of the nasal bone, and is 
grooved by half of the lachrymal duct. The alveolar process 
has eight cavities for the two incisor, one canine, two bicus- 
pid, and three molar teeth. The palate process constitutes 
a great portion of the roof of the mouth, and of the floor of 
the nose ; it is perforated by the anterior palatine canal, 
and in front projects to form the anterior nasal spine. The 
bone is developed by four centres ; facial, orbital and malar, 
palate, and incisive. It articulates with frontal, ethmoid, 
nasal, malar, lachrymal, inferior turbinated, palate, vomer 
and tne other superior maxillary. The muscles of import- 
ance attached to it are. Orbicularis Palpebrarum, Elevator 
of the Upper Lip, Elevator of the Lip and Nose, Elevator 
of the Angle of Mouth, Masseter, Buccinator, and Orbicu- 
laris Oris. 

Lachrymal. — This shows the lachrymal groove for the 
lachrymal sac, is developed by a single centre, and articu- 
lates with frontal, ethmoid, superior maxillary and inferior 
turbinated. The Tensor Tarsi has its origin from this bone. 

Malar. — The cheek bone has frontal, zygomatic, max- 
illary and orbital processes, and is perforated by the 
temporo-malar canals. It is formed from one ossific 
centre, and articulates with frontal, sphenoid, temporal 
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great extent by this bone, which has been called the 
plough-share or vomer. Its base has two alae, or wings, 
which articulate upon the sides of the rostrum of the 
sphenoid ; along each side of the bone is a groove or canal 
for the naso-palatine nerve. The articulations are with the 
sphenoid, ethmoid, two superior maxillary and two palate 
bones, and with the triangular cartilage of the nose. 

Inferior Maxillary. — The lower jaw bone is really two 
bones united at the chin, and hence each half is symmetrical. 
It carries the lower teeth which correspond in name and 
number with those of the upper jaw, formed of the two 
superior maxillary bones. The inferior maxilla is composed 
of the body, or horizontal horse-shoe shaped portion, and a 
perpendicular portion, or ramus, on each side. The body 
presents in front the mental process and the symphysis ; 
and laterally the incisive fossa, the mental foramen, the ex- 
ternal oblique line and the groove for the facial artery. On 
the inner surface of the body are seen the genial tubercles, 
fossa for the sublingual gland, depression for Digastric 
muscle, internal oblique line, or raylo-hyoid ridge, and fossa 
for submaxillary gland. The alveolar border of the body 
contains the sockets for the teeth. 

In the child there are on each side, 2 incisors, 1 canine, 
3 molars ; in the adult, 2 incisors, 1 canine, 2 bicuspids and 
3 molars. The ramus, or vertical portion has at its upper 
border the condyloid process, for articulation with the gle- 
noid cavity of the temporal bone, the coronoid process, for 
the attachment of the Temporal muscle, and the sigmoid 
notch between. On its internal aspect are seen the aper- 
ture of the inferior dental canal, the mylo-hyoid groove for 
the vessels and nerve of that name, and the spine for the in- 
ternal lateral ligament of the temporo-maxillary joint. 
The angle of the jaw to which the stylo-maxillary ligament 
is fastened, is made by the junction of the ramus and body. 
The lower jaw is developed by two lateral ossific centres, 
and articulates on each side with the temporal bone. 

Many muscles of the lips and of mastication are fastened 
to this bone. 

lAps Elevator and Depressor of Lower Lip, 

Depressor of Angle of Mouth, 
Platysma Myoid, 
Orbicularis Oris. 
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Mastication.. . Buccinator, 
Masseter, 

Internal and External Pterygoid, 
Temporal, 
Digastric, 
Genio-hyoid, 
Mylo-hyoid. 
Geni-hyo-glossus. 

Certain changes in the shape of the lower jaw occur dur- 
ing the various periods of life. These are due to the fact 
that when the full number of permanent teeth are in posi- 
tion the alveolar process must be deep, to support them 
firmly. Hence, in infancy and old age, the mental foramen 
is near the upper edge of the body, because there is no 
marked alveolar process. In the same way, the angle made 
by the axis of the ramus and the axis of the body is obtuse, 
because the jaws are not separated by the teeth. In adult life 
the alveolar process is high in both jaws, and the bone shows 
nearly a right angle between body and ramus. 

SUTURES. 

The lines of articulation of the bones of the head are 
called sutures, which are named from the bones forming 
them. Thus the junction of the parietal and temporal 
bones constitutes the parieto-temporal suture. Certain 
important sutures have received specific names which 
must be remembered. 

The Sagittal Suture is the Inter-parietal. 

** Coronal ** ** Fronto-parietal. 

** Lambdoidal ** ** Occipito-parietal. 

** Basilar ** ^* Occipito-sphenoidal. 

** Transverse '' *' Fronto-facial. 
The transverse extends across the upper part of the face 
and the orbit, being the articulation of the frontal with the 
malar, sphenoid, ethmoid, lachrymal, superior maxillary 
and nasal bones. 

The existence of these sutures must be remembered in 
examining the skull in suspected fracture. 

FONTANELLES. 

The fontanelles are openings in the infant's skull situated 
between the angles of the parietal and the adjacent cranial 
bones. They are occupied with unossified membrane, 
which soon after birth becomes bony. There are six such 
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openings, two in the median line, called anterior and 
posterior, and two lateral ones on each side. The fonta- 
nelles are important in obstetric practice. 

WORMIAN BONES. 

Spaces in the cranium, which remain unossified by the 
ordinary ossific centres, have at times special bony centres 
developed, which then form small irregular bones. These, 
from their three-cornered shape, are often called ossa 
triquetra. The term Wormian bone is generally preferred. 

FORAMINA OR OPENINGS OF THE SKULL. 

Foramen Ccecum Vein. 

Cribriform Openings.. Olfactory and nasal nerves. 

Anterior Ethmoid Anterior ethmoid vessels, nasal 

• nerve. 

Posterior Ethmoid Posterior ethmoid vessels. 

Optic Optic nerve, ophthalmic artery. 

Anterior Lacerated, or 

i^phenoidal Fissure Third, fourth, ophthalmic division 

of fifth, and sixth nerves; oph- 
thalmic vein. 

Bound Superior maxillary division of fifth 

nerve. 

Ooal Inferior maxillary division of fifth 

nerve, small meningeal artery 
and small petrosal nerve. 

Spinous Middle meningeal artery. 

Of Vesaiius Vein. 

Middle Lacerated Filled with fibro-cartilage ; Vidian 

nerve crosses it above. 

Carotid Internal carotid artery, carotid 

plexus of the sympathetic nerve. 

Hiatus of Fallopius... Great petrosal nerve. 

Internal Auditory 

Meatus Facial and auditory nerves, auditory 

artery. ' 

AquMuct of Vestibule Small artery and vein. 

Posterior Lacerated 

or Jugular Glosso-pharyngeal, pneumogastric 

and spinal accessory nerves in 
front; internal jugular vein, men- 
ingeal branches of occipital and 
ascending pharyngeal arteries be- 
hind. 
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Anterior Condyloid... Hypoglossal nerve. 
Posterior Condyloid... Vein. 
Great (Foramen 
Magnum) Medulla oblongata and membranes, 

both spinal accessory nerves, both 

vertebral arteries. 

Mastoid Vein and artery. 

Anterior Palatine Anterior palatine vessels, naso-pala- 

tine nerves. 
Posterior Palatine Posterior palatine vessels and pala- 
tine nerves. 

Ptery go- Palatine Pterygo-palatine vessels. 

Eustachian Eustachian tube. 

Of Tensor Tympani... Tensor Tympani muscle. 

Vidian Vidian nerve. 

Glaserian Fissure Laxator Tympani muscle, tympanic 

artery, processus gracilis of 

malleus. 

Canal of Hvguier Chorda tympani nerve. 

Jacobson^s Tympanic branch of glosso-pharyn- 

geal nerve. 
Arnold^s..... Auricular branch of pneumogastric 

nerve. 
Aqueduct of Cochlea., Vein. 

Stylo- Mastoid Facial nerve, stylo-mastoid artery. 

Aqueduct of Fallopius Facial nerve. 

Supra-orbital Supra-orbital artery, vein and 

nerve. 

Infra-orbital Infra-orbital artery and nerve. 

Mental Mental artery and nerve. 

FISSURES. 

Sphenoidal Fissure.... Same as anterior lacerated foramen. 

SphenO-maxillary In back of orbit between great sphe- 

noid wing and superior maxillary 
^ bone. Transmits superior max- 

illary nerve, infra- orbital artery, 
ascending nerves from Meckel's 
(spheno- palatine) ganglion. 

Ptery go- maxillary Between pterygoid process of sphe- 
noid and superior maxilla. Is 
at right angles to the spheno- 
maxillary. Transmits branches 
of internal maxillary artery. 
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FOSS^. 



Anterior Lodges the frontal lobes of cere- 
brum. 

Middle Lodgesthetemporo-sphenoidal lobes 

of cerebrum. 

Posterior Lodges the cerebellum, pons Varolii 

and medulla oblongata. 

Temporal From temporal ridge to pterygoid 

ridge, inside of zygomatic arch. 

Zygomatic Below zygoma and pterygoid ridge, 

between ramus of lower jaw and 
pterygoid process of sphenoid. 

Spheno-maxiUnry Triangular space beneath apex of 

orbit, at junction of spheno- 
maxillary and pterygo- maxillary 
fissures. Contains the spheno- 
palatine ganglion (Meckel s). 

Orbit Pyramidal cavity, the walls of which 

are made by frontal, sphenoid, 
ethmoid, superior maxilla, malar, 
lachrymal and palate. Contains 
eye, with its muscles, vessels, 
nerves, etc. 

Nasal Fosscd One on each side of middle line, and 

separated by the septum. Open 
on face by anterior nares (or 
nostrils), into pharynx by pos- 
terior nares. Formed by fron- 
tal, sphenoid, ethmoid, and all 
the bones of face except malar 
and lower jaw. 
Septum formed principally by verti- 
cal plate of ethmoid, and the 
vomer. 
On outer wall find thre#passages or 
meatuses under the turbinated 
bones. 

Superior Meatus Under superior turbinated (process 

of ethmoid). 
Into it open sphenoid and posterior 
ethmoid cells and spheno-pala- 
tine foramen. 



Genio-Hyo-Glos8us. 
Hyo-Glossus. 
Hvo'd Middle Constrictor of Pharynx. 

^ Tendon of Digastric. 
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Middle Meatus Under middle turbinated (process 

of ethmoid). 
Into it open frontal and anterior 
ethmoid cells by infundibulum, 
and antrum. 

Ivferior Meatus Under inferior turbinated. 

Into it opens nasal duct. 

HYOID, OR LINGUAL BONE. 

This bone is shaped like a horse-shoe, and has a body 
with a greater and a lesser cornu, or horn, on each side. It 
support^ the base of the tongue, and is developed by five 
centres, one for the body, and one for each horn. The 
principal muscles attached are as follows: 

Sterno- 

Thyro- 

Omo- 

Stylo- 

Mylo- 

Genio- 

The following ligaments are inserted into it : stylo-hyoid, 
thyro-hyoid, and hyo-epiglottic. 

THORAX. 

The chest cavity, or thorax, contains the heart and lungs, 
and is formed by the dorsal vertebrae, the ribs, with their 
cartilages, and the sternum. 

Sternum, — It consists of three segments ; the manubrium 
or handle, the gladiolus or sword, and the ensiform or xi- 
phoid appendix. The manubrium, or upper piece, presents 
a facet on each side for the clavicle, one for the first costal 
cartilage, and a half facet for the second costal cartilage. 
On its upper border is the interclavicular notch. The 
second segment is marked by transverse lines, showing that 
it is developed by different ossific centres, and on its lateral 
borders are seen facets for the cartilages of the ribs. There 
are four complete facets on each side, and a half one at the 
upper and lower angles. These facets are situated at the 
lines of junction of the various bony centres, similar to the 
costo-vertebral articulations. The ensiform appendix is the 
thin semi-cartilaginous lower extremity of the sternum, and 
has a half facet at its base for the seventh costal cartilage. 
There is, sometimes, a foramen in the lower part of the 
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sternum. It is developed by six primary centres, one for 
the manubrium, one for the ensiform appendix, and four for 
the central segment. Occasionally, there are pairs of ossific 
centres for one or more segments, and then a foramen may 
exist by imperfect coalescing of these bony nuclei. Articu- 
lates with clavicles and seven costal cartilages. Muscles 
attached are, Sterno-mastoid, Sterno-hyoid, Sterno-thyroid, 
Greater Pectoral, Triangularis Sterni, Diaphragm, and 
aponeurosis of Abdominal muscles. 

Ribs. — There are twelve on each side. The seven upper 
ones are true ribs, while the remaining five are called false. 
The seven connected with the sternum by their own carti- 
lages are denominated vertebro- sternal ribs ; the three (8th, 
9th, 10th), attached to the sternum indirectly by means of 
their own cartilages articulating with the cartilages of those 
above, are called vertebro-costal (or vertebro- chondral ) ; 
the last two are floating, or vertebral ribs. A rib has a 
shaft, or body, and two extremities. The posterior, or 
vertebral end, consists of a head, neck, and tuberosity. 
Observe the double facet on the head, for articulation with 
two adjacent vertebrae, and the ridge for the inter- articular 
ligament. The tuberosity presents a surface for articulation 
with the transverse process of the vertebra. The shaft has 
an angle, and a groove on the inside of the lower border, 
for the intercostal artery and nerve. The anterior extrem- 
ity is hollowed out to receive the cartilage. 

Peculiar Ribs, 

First, . . short, flat, no angle, single facet on head, tubercle 
separating two grooves for subclavian vessels. 
Second, . angle close to tuberosity, shaft not twisted. 
Tenth, . . single facet on head. 
Eleventh, single facet ; no tuberosity. 
Twelfth,, single facet; no tuberosity ; no angle. 

The ribs are developed from three centres ; head, shaft 
tubercle. Those that have no tubercle are ossified from two 
centres. The muscles attached to the ribs and cartilages 
are numerous : 

Pectorals (Greater and Lesser). 

Intercostals (External and Internal). 

Scalenes (Anterior, Middle and Posterior). 

Serratus (Great, Posterior Superior, Posterior Inferior). 

Abdominal Muscles. 

Dorsal Muscles (Latissimus Dorsi; Sacro-lumbalis, etc). 
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UPPER EXTREMITY. 

C'r.AVK'i.B, OR Coi.i.AH BosE.— TTie sWrnai end is piiboidiil, 
and rireaenta articular surfaces for sternum, und for first 
cofltal cartilage, and rough depreasioa on lower surface fur 
slUtebmeiit of en eto- clavicular (rhomboidl ligament. The 
outer, or acrDDiial end ia flntCentd, and ia marl<ed hj fact^t 
far the articulation, and a tuberosity and oblique line 
on inferiorasnect for ci>rttco-(!lBvicuIar(conoid and trapezoid) 
ligament. Tlie shaft ia curved, and on the lower surface 
has a groove fur the Hnbcluvius muscle. It is developed 
hv a centre fur the shart, and one for the sternal end. 
Ihe most impnrtaiit muscular altacliments are: ta inner 
half, Greater Pectoral and ISterni>-cleido- mastoid ; to outer 
half, Deltoid and Trapezius ; and underneath, Suliclavius. 

SfAPULi. — This bone has an anterior anrface, or venter(_ 
a posterior surface, or dorsum ; a superior border or costn ; 
an external, or axillary border ; an internal, or vertebral 
border^ a siiperior angle, an inferior angle, nn e^t.Hrmil 
unKle, or head ; and two processes. The venter is ulmoi^t 
entirely occupied by the subscapular fossa ; the dorsum is 
divideflbythespineintothesupra-BpinouBand infra- spinong 
fosss. The sfiine begins at the vertebral aoatBj or border, 
by a smooth triangular sarface, and terminates in the acro- 
mion process. Tbe acromion projects over the shoulder- 
joint, and has a facet for the clavicle. The superior border 
of the scapula terminates, at the outer end, in the cnrncoid 
proueas, and has near the root of this process the siipni- 
Bcupulnr notch for the passage of the supra-scapnlur nerve. 
The artery of thi* name passes above the transverse liga- 
ment, crossing the top of this notch. The external biirder 
in wide, for muscular origins, and above its middle is grooved 
for the dorsal artery of the scapula. The internal border, 
or base of the bone, is thin, and has numerous muscles 
attached to it. The superior and inferior angles have raos- 
cular attachments, and are unimportant. The external 
angle, or heail of the bone, presents the glenoid cavity, or 
socket, for Ihe bead of the hnmeraa ; and i ' 
tion behind, called the neck. 

The scapula is developed byHPven cpntrt 

two for coraccid procens, two fo 
border, and one for inferior angle. 
icie articulate with it. The musciil 
portaiit, and m;ty be xtiUed as fulloi 



ane for body, 
for posterior 
The humerus and ctav- 
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Venter Subscapular. 

Dorsum Supra-spinous, Infra-spinous. 

Spine Deltoid, Trapezius. 

Superior Border.. Omo-hyoid. 

Posterior Border. Great Serratus, Elevator of Angle of 

Scapula, Greater and Lesser Khom- 
boid. 
External Border. Triceps, Greater and Lesser Teres, Bi- 
ceps, 
Coracoid Biceps, Coraco-brachial, Lesser Pecto- 
ral. 

Acromion Platy sma. 

Humerus. — The upper extremity consists of a head, neck, 
and two tuberosities. The head is hemispherical, and artic- 
ulates with the glenoid cavity of the scapula ; around it is a 
constriction called the anatomical neck, separating the head 
from the tuberosities. Below the tuberosities is situated 
what has been called the surgical neck, though there is at 
that point no marked constriction. The greater tuberosity 

f resents three facets for the insertions of the Supra-spinous, 
nfra-spinous, and Lesser Teres muscles ; the lesser has one 
facet for the Subscapular muscle. Between the tuberosities 
is the bicipital groove, bounded by the anterior and pos- 
terior bicipital ridges, and lodging the tendon of the long 
head of the Biceps and a branch of the anterior circumflex 
artery. The shaft presents on its posterior surface the 
musculo-spiral groove, for the musculo-spiral nerve and 
the superior profunda artery ; near its middle is seen, on the 
outside, the rough surface for the insertion of the Deltoid, 
on the inner side, that for the Coraco-brachial muscle. Near 
the latter is the nutrient foramen for the passage of the 
nutrient vessels. The lower extremity is flattened antero- 
posteriorly, and presents the articular surface for the bones 
of the forearm. This is divided into the trochlear surface 
for the ulna, and the radial head of the humerus, so-called, 
for the radius ; above these surfaces, in front, are two de- 
pressions, into which the upper parts of these bones fit dur- 
ing extreme flexion, and which are called respectively the 
coronoid and the radial depressions. Behind, there is a 
single fossa, called the olecranon depression. At the sides 
of the articular surface are two tubercles, called condyles, 
of which the inner is the more prominent ; from these a 
ridge runs upwards on each side of the shaft, called the 
supra- condyloid ridge. 
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The humerus is developed by seven centres, one each for 
shafl, head, greater tuberosity, radial head, trochlear sur- 
face, internal and external condyle ; and articulates with 
scapula, radius and ulna. 

Muscular Attachments, 

Greater Taherosity,... Supra-spinous, Infra- spinous, Lesser 

Teres. 

Lesser Tuberosity Subscapular. 

Shaft Greater Pectoral, Latissimus Dorsi. 

Greater Teres, Deltoid, Coraco-bra- 

chial. 
Anterior Brachial, Triceps. 

latei'nal Condyle Ulnar Flexor of Wrist, Radial Flexor 

of Wrist. 
Superficial Flexor of Fingers. 
Round Pronator of Radius, Long 
Palmar. 
External Condyle and 

Midge Extensors and Supinators, 

viz.: Ulnar Extensor of Wrist. 
Long Radial Extensor of Wrist. 
Short Radial Extensor of Wrist. 
Common Extensor of Fingers. 
Extensor of Little Finger. 
Long Supinator. 
Short Supinator and Anconeus. 

Ulna. — The upper extremity consists of two processes, 
a large posterior one called the olecranon, and a smaller 
one anteriorly, named the coronoid process. Between these 
is the greater sigmoid cavity for articulation with the 
humerus, and to the outside of them the lesser sigmoid 
cavity for the head of the radius. The shaft is prismatic, 
and tapers toward the lower extremity, which consists of 
the head of the ulna and the styloid process. The head 
has, on its lateral surface, a facet for the radius ; on its 
inferior aspect, an articular surface for the triangular carti- 
lage, which separates the bone from the wrist-joint. The 
ulna is developed from a centre for the shaft, one for the 
olecranon and a third for the lower end. It articulates 
with the humerus and radius, but has no direct osseous 
articulation with the wrist bones. The attached muscles are 
important. 
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Olecranon Triceps, Anconeus, Ulnar Flexor of 

Wrist. 

Coronoid Anterior Brachial, Round Pronator of 

Radius. 
Superficial and Deep Flexors of Fingers. 
Long Flexor of Thumb. 

Shaft Deep Flexor of Fingers, Square Pronator. 

Ulnar Flexor of Wrist, Ulnar Extensor 

of Wrist. 
Anconeus, Short Supinator. 
Extensors of Thumb (3). 
Extensor of Index. 

Radius. — The upper end consists of a head, neck, and 
tuberosity. The head has a shallow cup which articulates 
with the radial head of the humerus, and a smooth circular 
border that rotates in the lesser sigmoid cavity of the 
ulna. The shaft terminates below in a large extremity, 
which has a sigmoid cavity for the ulna, and a large con- 
cave surface for articulating with the carpus to form the 
wrist joint. The scaphoid and semilunar bones are the 
only carpal bones that articulate with the radius. The 
lower extremity of the radius has a styloid process, though 
it is not as prominent as that of the ulna. The lower end 
of the radius is grooved, on its posterior and external sur- 
face, for the tendons oi the extensors ; all of which pass 
over it, except th^ Ulnar extensor of the wrist, which has a 

groove for itself in the lower end of the ulna. The radius 
as a centre of ossification for the shaft, and one for each 
extremity, and articulates with the humerus, ulna, scaphoid 
and semilunar. The muscular attachments are as follows : 

Tuberosity Biceps. 

Styloid IVocess Long Supinator. 

Shaft Short Supinator, Superficial flexor 

of fingers. 
Long flexor of thumb, Square Pro- 
nator. 
Extensor of metacarpal of thumb. 
Extensor of first phalanx of thumb. 
Round Pronator of radius. 

Hand. — The l^and is composed of the carpus of eight 
bones, the metacarpus of five, and the fourteen phalange?. 
The carpal bones are arranged in two rows of four each. 
Their names, from the radial towards the ulnar side, are — 



First HniE. — Scaphoid, BemilunBr, cuneiform, piBifo 
Heaiiid liuw. — Trapezium, trapezoid, mngnum, iiiieifoi 

The important points to reroemlier about thei 
onl; the first two miintioued enter into tht formution of the 
artirulatioD with the forearm, and that the piriform is verv 
prominent at the basB of the hand oa the uluur ^idi-, uud 
may be miataVen for it tumor by the cnrelnss sludenf. 
melHcatpal bones are five in number, one for eneh I 
and have a cuboidal base, n shall and flattened head- 
ditTer Homewhsl from each other, in reeard lo siie a 
existuDce of lateral articular facets at the base. Thi 
important peculiarity is that the metacarpal of the thunil 
in shape and in method of oBxiticution, rewtmbles a phalanx. 
There are fourteen pbaluuges, if the metacarpal of the thumb 
be stilt considered a metaearpai ; otherwise, we coi 
metacarpals and fiflpen phalanges. A phslans has 
a shaft, and a head cam[>n!iod of two small condylea, 
rated by a groove. The last, ur ungual, phHlanges hi 
ritugh oval surface for the uuppcirt of the pulp of the fii 

The carpal bones are developed from a mngla centre 
each; the metacarpals by two centres, one for the shaft i 
one for the head ; the pholanEcs by two centres, one for the 
glmd and the other for the ijase. Tlie DiutaoHrpal of tlw 
thomb, however, ia developed like is. phalanx. ITii 
ing muBcular insertions arc important : — 
Badlal flexor of wrist, to base of metHcarpal of index. 
Ulnar flexor of wrist, lo base of metacarpal oflittle finp 
Bndial extensor of wri«t (longer), to base of metacarpal 

Radial extensor of wrist (ehortcr), to base of metacai 

middle finger. 
Ulnar extensor of wrist, lo base of motacacpal of lit 

Innominate IShmo— Os lNMiMi\ATi-«.^Thia botic 
youth exists a.-- (Im-i- MiniLnti- |,iii(.-«. which at abont the 
age of puberty iiiiiri' !<■ toi in <hii' ir if'^ular bone. The Ihri^ 
Regments are uiill.il iIil' ilium, i.-iliiiini, and pubes; and it 
is usually more I'uiiiLiiitiit tu iluicribc each of these aepo- 
ralely than lo attempt to take the innominate as a whole. 

Tire Ilicm is the broad porliou that forms the promineoce 
of the hip, or haunch. The external surmce, or dorHiim, 19 
croEst-d by the suiierior, middle, and inferior curved lines, 
which, stttrtinyat tbegrKKl siicro- sciatic notch bL'hind. radii 



i 



of tilt. 

M 
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PuBES External and Internal Ob- 
lique, Transversal is, Rectus, 
Pyramidalis, Small Psoas, 
Pectineus, Long and Short 
Adductors, Gracilis, Exter- 
nal and Internal Obturators, 
Levator Ani, Compressor of 
Urethra. 

THE PELVIS. 

The pelvis is formed by the two innominate bones, the 
sacrum and the coccyx. The ilio-pectineal line divides the 
pelvis into the true and false pelvis. The upper, or false, is 
a large basin-like cavity between the iliac bones ; the lower, 
or true pelvis, has a cavity, an inlet or superior strait, and 
an outlet or inferior strait. When the trunk is erect the 
pelvis is placed obliquely, so that the axis of the superior 
strait is upwards and forwards. The female pelvis is less 
massive than the male, the iliac bones are lurther apart, 
the cavity is larger, the pubic arch wider, and the sacrum 
usually wider and less curved. 

The great sacro-sciatic foramen, formed by the notch of 
the same name, and the lesser sacro-sciatic ligament, trans- 
mits the Pyriformis muscle, the gluteal vessels and nerves, 
the sciatic vessels and nerves, and the internal pudic vessels 
and nerves. The lesser sacro-sciatic foramen, completed by 
both sciatic ligaments, transmits the Internal obturator 
muscle and allows the internal pudic vessels and nerves to 
reenter the pelvis. 

Femur. — The upper end presents the head, neck, and 
greater and lesser trochanters; which trochanters are con- 
nected by the anterior and posterior inter-trochanteric lincF. 
The anterior inter-trochanteric line is sometimes called the 
spiral line. Behind and below the top of the greater tro- 
chanter is seen the digital fossa, while at the junction of its 
lower portion with the neck of the bone in front is seen the 
tubercle of the femur. The posterior inter-trochanteric line 
is marked, and has a rough ridge running downward from it, 
which is called the line for the quadrate muscle. The head 
of the bone has a small fossa for the round ligament. The 
lower extremity is divided into two large knobs, or condyles, 
separated by the inter-condyloid notch behind, and by 
the trochh'ur surface for the j)atollsi in front. Both condyles 
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are smooth on the lower surface, for articulation with the 
tibia, but the inner condyle is rather longer than the outer. 
The outer condyle presents on its external surface a tuber- 
osity, and a depression and groove for the tendon of the 
Popliteus muscle; while on tne inner condyle is seen the 
inner tuberosity and a tubercle for the insertion of the 
Great adductor. The shaft is smooth anteriorly ; but on its 
posterior surface is seen the linea aspera, a rough ridge 
which bifurcates above and below. The upper lines into 
which it divides continue to the trochanters, the inner one 
running around in front of the lesser trochanter to join the 
anterior inter-trochanteric line.- The lower ridges extend 
down to the condyles, leaving between them a triangular 
interval called the popliteal space, or ham. On the pos- 
terior surface of the femur above the condyles are the 
depressions from which the two heads of the Gastrocnemius 
arise. 

The femur articulates with the innominate bone, tibia 
and patella, and is developed by a centre for each of the 
following parts, making in all five — shaft, head, lower 
extremity, greater trochanter and lesser trochanter. The 
muscles attached to it are important. 

Great Trochanter Middle and Small Gluteals, Pyri- 

formis. 
Internal and External Obturators, 

Quadratus Femoris. 
Superior and Inferior Gemellus. 

Small Trochanter Great Psoas, Iliac (just below it). 

Shaft Internal and External Vast, Great 

Gluteal, Biceps (short head), Pec- 
tineus. Long, Short and Great 
Adductors, Crureus, Subcrureus. 

Condyles Gastrocnemius, Plantaris, Ponliteus. 

Patelia. — This is a large sesamoid bone developea in the 
tendon of the Four-headed extensor muscle of the leg. It 
is somewhat triangular in shape, and presents on its lower 
surface two facets for articulation with the condyles of the 
femur. The outer facet is the larger. The lower portion, 
or apex of the bone, has attached to it the ligament of the 
patella. The bone has one centre of ossification, which 
does not appear until after birth. It articulates with the 
femur, and has attached to its ui)per and lateral surface the 
four components of the Four-headed extensor, viz., Kectu? 
Crureus, External Vast and Internal A'^ast. 
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Tibia. — The upper end, or head, is composed of the two 
tuberosities, external and internal, which have the upper 
articular surface smooth, to form with the condyles of the 
femur the knee-joint. Between the articular surfaces is 
located the spine, with depressions in front and behind, for 
the attachments of the crucial ligaments and semi-lunar 
cartilages. Below the tuberosities in front is the tubercle, 
to which is attached the ligament of the patella, having 
between itself and the upper part of the tubercle a bursa. 
The posterior border of the inner tuberosity has a groove 
for the tendinous insertion of the Semi-membranous mus- 
cle ; that of the outer onfi a facet for the head of the 
fibula. The shaft of the bone has three surfaces and 
three borders. The inner surface is principally subcu- 
taneous, and at the upper part of the posterior surface 
is the oblique line. The anterior border is called the 
crest or shin, and the external, or interosseous, border 
gives attachment to the interosseous membrane. The low- 
er extremity is prolonged on its inner aspect and forms 
the internal malleolus ; on its outer aspect is seen the facet 
for the lower end of the fibula. The lower surface of the 
inferior end of the tibia and the external surface of the 
internal malleolus are smooth, for articulation with the 
astragalus. Behind this malleolus is a marked groove in 
which lie the tendons of the Posterior Tibial and Long 
Flexor of the toes. The tibia is developed by a centre for 
the shaft and one for each extremity ; and articulates 
with femur, fibula and astragalus. 

MUSCLES. 

Inner Tuberosity Semi-membranous. 

Outer Tuberosity Anterior Tibial, Long Extensor of 

Toes. 

Shaft,..,, Sartorius, Gracilis, Semi-tendinous, 

Anterior Tibial, Popliteal, So- 
leus. Long Flexor of Toes, Pos- 
terior Tibial. 

Tubercle Four-headed Extensor of Leg (by 

ligament of patella). 
Fibula. — The head, or upper extremity, has a facet for 
articulation with tibia, and a styloid process projecting 
upwards. The lower end constitutes the external malle- 
olus, and has on its inner aspect a smooth articular surface 
for the astragalus, above which is the surface for the tri- 
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angular ligament holding it to the tibia. The shaft has 
three surfaces and three borders ; the inner border is better 
called the interosseous ridge. The oblique line of the 
fibula begins at the inner side of the head, and at the lower 
part of the bone becomes continuous with the interosseous 
ridge. The bone is ossified by three centres, head, shaft, 
and lower end ; and articulates with tibia and astragalus. 

MUSCLES. 

Head Biceps, Soleus, Long Peroneal. 

iShaft Long Extensor of Toes, Extensor 

of Great Toe, Soleus, Posterior 
Tibial, Long Flexor of Great Toe, 
Long Peroneal, Short Peroneal, 
Third Peroneal. 

FOOT. 

The bones of the foot are divided into three regions ; 
tarsus, metatarsus, phalanges. 

Tarsus. — The tarsal bones are seven — calcaneum or os 
calcis, astragalus, cuboid, scaphoid, internal, middle and 
external cuneiform bones. The os calcis has on its upper 
surface two articular facets for the astragalus, and a groove 
for the interOvSseous ligament ; internally is a process called 
the sustentaculum, which supports the inner part of the 
astragalus. The inferior surface has two tubercles ; the 
internal surface is concave, allowing space for the passage 
of tendons and other structures underneath the sustentacu- 
lum ; and the external has a tubercle for a ligament. To 
the posterior surface is attached the tendon of Achilles, 
while the -anterior articulates with the cuboid. The astrag- 
alus consists of a body, neck and head. The body articu- 
lates with tibia and fibula above and laterally, with os 
calcis underneath, and has a groove behind for the Long 
flexor of great toe. Anterior to the body is the head, 
smooth for articulation with the scaphoid, and having 
behind it the constriction or neck of the bone. The sca- 
phoid is concave behind for the head of the astragalus, and 
convex in front for articulation with the three cuneiform ; 
it has a tubercle for the Posterior tibial muscle. The 
cuboid presents nothing particular except the groove for 
the Long peroneal. The cuneiform are three in number ; 
internal, external and middle. The articulations of these 
bones are as follows: — 
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Os Calcfs with Cuhoid, astragalus. 

Asiraffaliis ** Tilna, fibula, o? calcis, scaphoid. 

Cuboi'il '' Os calcis, external cuneiform, 

fourth and fifth metatarsal. 

Scaphoid '* Astnigalus, the three cuneiform. 

Infernal Cuneiform. "" Seaj)hoid, middle cuneiform, first 

and second metatarsal. 
Middle Cuneiform... '* Seaj)h()id, internal and external 

cunoiform, second metatarsal. 
External Cuneiform " Scaphoid, middle cuneiform, cu- 
boid, second, third and fourth 
metatarsal. 
Metatarsus. — These five bones have each a base, shaft 
and head. The first has at its base a surface for the 
insertion of the Long peroneal tendon, and at its head 
two surfaces for two sesamoid bones ; the second is re- 
markable for the manner in which its base is wedged 
between the external and internal cuneiform bones ; and 
the fifth has a large tubercle at its base. 

Phalanges. — The phalanges resemble those of the hand, 
and are arranged in a similar manner, two for the great toe 
and three for each of the others. The ungual phalanges, 
namely: — the second of the first toe, and the third of the 
other toes, have the irregular distal extremity for the sensi- 
tive pulp. 

The tarsal bones are developed by one centre in every in- 
stance, except the os calcis, which has an epiphysis, or sepa- 
rate centre, for its posterior extremity. The metatarsal 
bones, except the first, have a centre for the shaft and one 
for the digital extremity or head ; the phalanges have a centre 
for the shaft and one for the base. The first metatarsal is 
ossified like the phalanges, and is really to be considered a 
phalanx, as is the first metacarpal of the hand. 

The principal muscular attachments of the foot are as fol- 
lows : — . 

Os Calcis Grastrocnemius, Soleus, Plantaris, 

Abductor of great toe. Abductor of 
little toe. Short extensor of toes, 
Short flexor of toes, Accessory 
flexor of toes. 
Internal Cuneiform.... Anterior tibial. Posterior tibial. 

Metatarsal Interosseous, Long, Short and Third 

peroneals. Adductor of great toe, 
Short flexor of little toe, Anterior 
tibial. 
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Phalanges Long and Short extensors of toes, 

Long and Short flexors of toes ; 
Abductor, Adductor, Short flex- 
or. Long flexor, and Extensor of 
treat toe; Short flexor and Ab- 
uctor of little toe ; Interosseous ; 
Transverse of foot. 
Sesamoid Bones. — These are little nodules of bone found 
in tendons, which press very firmly upon the bony surfaces 
over which they glide. The patella is a large sesamoid 
bone ; others are found in the Short flexor of the great toe. 
Short flexor of the thumb, etc. They are usually situated 
over joints, but not necessarily, for some occur where a ten- 
don curves around a bone, as that in the Long peroneal as 
it lies in the groove of the cuboid. 
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CHAPTER II. 



THE ARTICULATIONS AND LIGAMENTS. 

A joint or articulation is a union of two or more bones of 
the skeleton, and may be immovable, movable, or partly 
movable. The immovable articulations, of which those of 
the cranium may be taken as examples, have the bones in 
close contact, with only a thin layer of cartilage, or fibrous 
tissue between them. The partly movable joints, such as 
the inter- vertebral and inter-pubic, are formed by having 
the bones united by tough and elastic fibro-cartilages ; but 
the movable joints are much more elaborate in construction. 
The bones are covered by cartilage, and held together by 
non-elastic ligaments, forming a sort of capsule, which is 
lined by the synovial membrane, similar to a serous mem- 
brane in structure, secreting the synovial fluid to lubricate 
the structures forming the articulation. 

In situations where tendons, or the integument, glide over 
bony prominences there are developed sacs, similar to the 
synovial membrane in structure. These are called burses, 
or bursae, and are to limit friction. . 

Many terms have been used to describe the different varie- 
ties of articulations, but a large number of them are useless 
to the student, and may be discarded. The most important 
are worthy of insertion and description. 

Gliding (arthroaia) ; as sterno-clavicular. 

Ball and Socket (enarthrosis) 5 as shoul- 
der, hip. 

Hinge (ginglymus) ; as elbow, ankle. 

Rotatory (lateral ginglymus); as atlo- 
axoid, head of radius. 



Movable Joints, 
(Diarthroses.) 



LIGAMENTS OF THE TRUNK AND HEAD. 

Spinal Column. — Inter-vertebral stibstancea between the 
bodies of true vertebras ; anterior common ligament along 
front of bodies from axis to svicvuvci'^ posterior common along 
back of bodies from axis to sacrum. Yellow elastic ligaments 
between the laminaj of the movable vertebrae ; capsular sur- 
rounding the articular processes. I ntei'- spinous and svpra- 



Kpititim Ijing between and over the spiiKius procoases raapec- 
l.ivcly, and »'ti(flr-ican»rer»(!betweeik tlielniiii.verse priH'n.iaL's. 

Atlas and Axis. — Anterior allo-ar'ihl fiuiii pmiriiin- :iiiii 
ofBtlag to iHid^ijf Bxia, »iiii really ft iiriiliiiL:.Mlii>ii i.t^mtiTinr 
uomiuim »r Hpiiie ; podsriur atlo-aT^oid Www ]iii-(tii<ii- ;inii 
nf atl&s Ui Inminie of axis. TraTwircrsi . tn kn-ji ijiiuiitLiiii 
prouesa in position, atretches acrons frijiii tulprivli.'n ■•ii iimut 
gutfaee of urliaular proPL*sBes of atlaa. Capsular nri! iiloii- 
ticnl with, same ligaments in other regions of the Bpiiie. 

Oc'CIPiTit. ASD Atlas. — Anterior oecipitn-tidiiid from 
baHilar process to anterior arch, a sort of oontin nation of 
ttiiterior conimon of spine ; posterior aecipito-atlidii from pos- 
terior rourgin of great foramen to pOBterior arch ; lateral 
uixipilo-alhid trom jugular proceas W transverse proeeBa of 
ottaf. Oaptvlar ns in other TCgions of spine. 

OcutPiTAL i\D Axts. — Oneipilo-axoid from, anterior mar- 
gin of great foramen to back of body of aiis. It is reully si 
inure prolongation of the posterior common liguinctit of 
Hpiue, The odnntoid or check are three in number, t)ii>iif;h 
suuietimes only the two Interal are described as check ligii- 
ments, and the middle csUed the suspensory of T.he odontoid 
process- The three stretch from the lop of the odontoid 
process to tte sides and front of the great foramen. 

tiUWKR Jiw. — External lateral from tnbercle of ly^ma. 
lo outside of neck of condyle; interned lateral {ram spinous 
process of sphenoid 1« inner border of dental foramen ; 
f'tpsular from edge of glenoid cavity to neck of condyle. 
There is also an infer- oriiiWor fibro-cartilage with a 
nynuvial membrane above, and another below it Slulo- 
nuixillary from styloid proceas of temporal to an^Ie of jaw. 

The slylo-fayoid ligament has nothing to do with the Jaw. 
but Is in this region^ connecting the styloid process and 
small horn of the hyoid bone. 

Ribs anii VEHTBHB.e.— The head of the rib and bodioK 
of the vertebrtB are connected by anterior CMto-vertebrat 
(stellate), consisting of three separate bands going to the 
body above, the body below, and the inter-verteltral disk 
between ihene i by the inter-arliailar ligament, which 
divide^! the joint, giving oecasion for two synovial sacn, 
and nstends from ridge on head to inters vertebral uar- 
lilnge ; and finally bv a ropsiitaT. 

The rib is Bltachea to the transverse processes by four 
llgiiments; auterinr roatii-lriiiisrerM tima upper edj^e of 
ricf'k of rib lo transverse proi'ess iif verlelij'a nhoM- ; miildle 
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eojsto-tratisverse ( interosseous ) trom posterior surface of neck 
to tninsverse process : /w.vfmor tosto-traiisttrse from tu- 
bercle t«) ii|H^\; «>t' tninsverse pn^cess : and capsular. There 
are some niodiheations of these various ligaments dependinir 
on the peculiarities ot* certain ribs and vertebrae ; for exam- 
ple, it* the rib articulates with but one body there can be no 
inter-articular liirtiuient, and it* the rib has no tubercle there 
will be no capsular ligament there. 

Costal Cartilages and Sterxum. — Anterior costo-ster- 
nal from cartilage to front of sternum : posterior casta- 
sternal from back of cartilage to back of sternum ; capsular 
surrounding joint and enclosing synovial membrane. There 
is no synovial membrane at Hrst joint, but there are two at 
the second, because there exists here an inter- articular 
ligament joining the costal cartilage with the cartilage 
between manubrium and gladiolus. 

The joints between the cartilages of the lower ribs are 
stn'ugthened by capsular, and external and internal inter- 
costal (interchondral) ligaments. The ribs are joined to the 
corresptiuding cartilages by the cartilages fitting into a 
depression in the end of the ribs and being held by the 
j)eriostt'um. 

Sterntm. — The first and second pieces of the sternum 
are united by anterior sternal and posterior sternal liga- 
ments, and an intervening layer of cartilage. 

PELVIS AND SPINE. 

The last lumbar vertebra and the sacrum are connected 
by the ligaments found in other regions of the spine, viz., 
anterior and posterior common, inter- vertebral substance, 
yellow elastic ligaments^ inter- spinous, snpra-spimnts and 
capsular ; and also by the lumbosacral from transverse 
process of fifth lumbar to lateral mass of sacrum. The 
lumbo-iliac extends from tip of same process to crest of 
ilium. 

Pelvls. — The sacrum and ilium are united by articular 
cartilajes, with at times a synovial sac, and anterior sacro- 
iliac and posterior sacro-ifiac running across the joint in 
front and behind. The sacrum is connected with the 
ischium by </reat sacro-s(datic (or posterior) stretched from 
tin* post(«ri()r infc'rior spine of ilium, and side of sacrum and 
viH'vyx to the tub(*rosity of ischium, thus completing the 
small Hacro-Hciatic notch ; and by the small sacro-sciatic 
(or anterior) from side of sacrum and coccyx to spine of 
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ischiiyn, completing the great sacro-sciatic notch. The 
sacrum and coccyx are joined by an intervening Ji'fro- 
cartilage, and anterior and posterior sacro-coccygeat. The 
symphysis of the pubes consists of two articular cartilages 
with a synovial membrane, and the two pubic bones, held 
together by anterior and posterior pubic ligaments, a su- 
perior pubic and a sub-pu'tic. The first three are horizon- 
tal bands of fibres, while the fibres of the sub-pubic have 
an arched direction, running from one ramus to the other. 

UPPER EXTREMITY. 

Sternal En^d of Clwicle. — The joint between the 
sternum and clavicle has an inter-articular fib ro- cartilage j 
with two synovial membranes, and is united by the follow- 
ing ligaments : anterior ster no- clavicular, posterior sterno- 
clavicular, and inter-clavicular passing across the top of the 
sternum from one clavicle to the other. The clavicle is 
also attached to the thorax by the costo- clavicular ligament, 
often called the rhomboid, which passes from the first 
costal cartilage to the lower surface of the clavicle. 

Acromial End of Clavicle. — There is sometimes an 
inter-articular fibro-cartilage found between the acromion 
and clavicle, but it is often absent. The joint is held by a 
superior and an inferior acromlo- clavicular ligament. This 
end of the clavicle is fastened to the coraeoid process by 
the CO raco- clavicular ligament, consisting of two portions 
often designated conoid and trapezoid. 

Scapula. — The coraro- acromial extends from the side of 
coraeoid process to the tip of acromion, the transverse 
across the supra-scapular notch. 

Shoulder. — Capsular from edge of glenoid cavity to ana- 
tomical neck of humerus; cor aco- humeral from coraeoid to 
margins of bicipital groove ; and glenoid, which is a tibro-carti- 
laginous band deepening the glenoid cavity. The long tendon 
of Biceps also acts as a ligament. 

Elbow. — Anterior from humerus, above coronoid fossa, to 
coronoid process of ulna and orbicular ligament ; posterior 
from border of olecranon fossa to olecranon process of ulna ; 
internal lateral from inner condyle of humerus to edge of 
coronoid and olecranon processes ; external lateral from ex- 
ternal condyle to orbicular ligament. 

Radius and Ulna. — The orbinilar ligament surrounds the 
head of the radius, having its ends attached to the borders of 
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the lesser sigmoid cavity. The oblique extends from tubercle 
at base of coronoid process to the radius just below the 
tubercle at which the biceps is inserted. The ivterosseovH 
membrane is attached to the interosseous ridges of the bones. 
At the lower part of the forearm there is an anterior radio-, 
uhiavj and a posterior radio-ulnar extending across the 
articulation in front and behind, and a triangular Jihro- 
cartilage beneath the inferior end of the ulna, attached to 
the styloid process of ulna and the edge of i*adius. 

Wrist. — Anterior from lower ends of radius and ulna in 
front to first row of carpal bones ; posterior from lower end 
of radius behind to first row of carpals ; external lateral from 
styloid process of radius to scaphoid ; internal lateral from 
styloid process of ulna to pisiform and cuneiform. 

Carpus. — There are palmar ^ dorsal and interosseous liga- 
ments, holding first row of carpal bones together, and joaZwav, 
dorsal and interosseovsy holding the second row in position. 
There are in addition palmar, dorsal and lateral forming 
the attachment between the two rows. The external lateral 
passes from scaphoid to trapezium, the internal lateral from 
cuneiform to unciform. 

The synovial membranes in this vicinity are important. 
There are five in connection with the bones of the forearm, 
wrist, and metacarpus. 1, Above the triangular cartilage 
between radius and ulna ; 2, between the forearm above and 
first row of carpals below ; 3, a large sac lying between the 
first and second row of carpals, and extending down to line 
the joints between the carpus and metacarpus ; 4, a special 
membrane between the pisiform and cuneiform ; 6, a special 
one between the trapezium and metacarpal of thumb. 

Carpus and Metacarpus. — The articulation here is ac- 
complished by palmar^ dorsal and interosseous ligaments, 
except in the case of the thumb, where there is only a strong 
capsular ligament. 

Metacarpus. — The bases are united hy palmar, dorsal and 
interosseous, the heads by the transverse ligament running 
across the palmar surface. 

Metacarpus and Phalanges. — These joints are main- 
tained by a palmar and two lateral ligaments. 

Phalanges. — The various phalanges are held together by 
palmar and lateral ligaments. The extenvsor tendons act as 
dorsal ligaments for the metacarpo-phalangal, and phalangal 
articulations. 



AKb UUAXEKTB. 
LOWER EXTREMITY. 

FIlF. — Thfi lignraents nre very atroiig, asis required by 
great rau^ of inoliiin allowed this juiiit. The nipmitn 
uttachej to mar^n of oceUliulum abiive^ and to neek of 
thefemurbelow; in front, itisinam'ted into the inter-trochan- 
teric line of femur, but behiud, its attachment is to the mid- 
dle <if neck above iDt*t-troahiinleric line. The ilio-fanond 
extend* from anterior inferior spine of ilium to antei*"" 
io1«r-trochHiiteric line, bifiircating and running towards 
two trochanWra. The round ligament (teres), attachea. 
depreaaion in head of fnmiir to tbe fossa at bottom of ao 
buliuri. The rufjv'""' ligament is curcuiar, tibro-cartilagioi 
and is attncbcd to the pdge of the acctabulnm, ju8t ar 
glenoid is in the shoulder joint. The tranmn-st ligai 
cronses the cotyloid nolch at tlie lower part of thi 
bulum. 

KsEE.—^The ligaments of this articalation are divi' . _. 
the external and internal. The external ore as follows: — 
1, Anirrior (ligament of patella), from a)>ex of patella U\ 
tubercle of tibia; %p(uitrTior, from condyles of femur to head 
of tibia, being reinforced by an oblique fasciculus from ten- 
dun of Bemi-metnbranoua muscle \ 3, internal lateral, from 
inner condyle to inner aide of head of tibia; i, long txterual 
hteral. from exttrnol condyle lo head of fibula ; S, »lioTi rx- 
f«rnolMferaJ, from outer condyle to styloid process (if fibtdn; 
6, capillar, Hlling up intervals between these ligamenla l« 
oomulete the encasement c>f the orticolating e: 
the Donen. 



in^^H 



.... li-lunar ,fihro-rartilagt, i 

tibia in front of the anterior crucial, and in front o 
posterior crucial ligament; exieraiil temi-lunar fibro 
loffe, to tibia in front and behind spine, and is nearly d 
culac. It will, therefore, be seen that the ends of i 
Buni-lunar carrilii^a, except the anterior extremity of 9 
inteiiia) cartilage, are all attached to the dbia between ij 
cnicial li^ments. The tratuterge ligament pawies bctwM 
the anterior extremities of tiie semi-lntiar cnrtilageB, wW 
mronarii ligaments on each side hold the Bemi-lnt 
tilages to the head of the tibia. The miiroia ni 
ligamenta are really not ligamenie, but folds nf t 
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The former is attached to the lower part of the patella 
and to the inter-condyloid notch, while the latter are two 
fringe-like folds extending from the sides of the former. 

Tibia and Fibula. — These bones are united above by an 
anterior superior and a posterior superior tibiofibular 
ligament passing across the joint from external tuberosity 
of tibia to head of fibula. One lies in front and the other 
behind the joint. The shafts of the bones are united by the 
interosseous membrane fastened to the interosseous ridges. 
The lower extremities are joined by an interosseous liga- 
ment, lying between the tibia and fibula ; by an anterior 
inferior tibio-fibuLar and a posterior inferior tibio-fibular^ 
crossing the front and back of the articulation ; and by the 
transverse^ which crosses the back of the joint from external 
malleolus nearly as far as internal malleolus. 

Ankle. — The ligaments of this hinge-joint are : anterior^ 
from edge of articular surface of tibia to astragalus ; internal 
lateral (deltoid), from inner malleolus to astragalus, os calcis 
and scaphoid; external lateral^ consisting of three bands 
running from outer malleolus to astragalus and os calcis. 
The anterior and posterior bands go to the astragalus, the 
middle to the os calcis. 

Tarsus — First row of tarsal bones. — Os calcis and 
astragalus by external calcaneo-astragaloid^ joining outer 
surfaces; posterior calcaneoastragalmd^ connecting pos- 
terior portions ; and interosseous^ lying between the bones. 

Second row of tarsal bones. — Scaphoid, cuboid and 
cuneiform by dorsaU plantar and interosseous ligaments. 

Two ROWS OF TARSAL BONES WITH EACH OTHE.l. — Os Calcis 

and cuboid. Superior calcaneo cuboid on dorsal aspect ; 
interosseous^ sometimes called internal calcaneocuboid, 
between the two bones ; long plantar (long calcaneo- 
cuboid), from in front of tuberosities of os calcis to ridge 
on plantar surface of cuboid; short plantar (short cal- 
caneo-cuboid), lying deeper, from lower surface of* os 
calcis to lower surface of^ cuboid. 

Os calcis and scaphoid. Superior calnaneo- scaphoid 
from OS calcis to outer side of scaphoid ; inferior calcaneo- 
scaphoid from sustentaculum process of os calcis to 
scaphoid. 

Astragalus and scaphoid. Superior astrajalo-scaphold 
from neck of astragalus to upper surface of scaphoid bono. 

Of all these ligaments there are two which it is especially 
important to recollect, because they, to a great extent, pre- 
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serve the arch of the foot. They are the long plantar (long 
calcaneo-cuboid) and the short plantar (short calcaneo- 
cuboid). 

Synovial membranes. — There are six synovial mem- 
branes concerned in the articulations of the tarsus and 
metatarsus. 1. Between os calcis and astragalus, behind 
the interosseous ligament. 2. Between these bones in 
front of interosseous ligament and running up between 
astragalus and scaphoid. 3. Between os calcis and cuboid. 
4. Between scaphoid and cuboid, and extending between 
scaphoid and three cuneiform bones, also between the 
cuneiform bones to the joints of second and third meta- 
tarsals with middle and external cuneiform. 5. Between 
cuboid and fourth and fifth metatarsals. 6. Between inter- 
nal cuneiform and first metatarsal. 

Tarsus and Metatarsus. — Dorsal^ plantar and inter- 
osseous ligaments. 

Metatarsus. — Dorsal, plantar and interosseous at bases ; 
a transverse metatarsal at heads. 

Metatarsus and Phalanges. — Plantar s.nd two lateral. 

Phalanges. — Plantar and two lateral. In each case the 
extensor tendons act as dorsal ligaments. 
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CHAPTER III. 



THE MUSCLES. 

There are two kinds of muscular tissue; voluntary, or 
striped (striated), and involuntary, orunstripea (non-striated). 
The former is frequently called that of animal life, because 
it is found to constitute the muscles concerned in locomotion 
and other functions specially pertaining to animals, and is 
under the influence of their will. The latter is called mus- 
cular tissue of organic life, because found in the coats of the 
involuntary organs. The first variety of muscular fibre is 
found in the muscles of the limbs, the external muscles of 
the head and trunk, those of the larynx and tongue ; and also 
in the heart, though this is an organ acting independently of 
the will. Involuntary, or unstriped, muscle is met with in the 
walls of the hollow viscera, as the lower part of oesophagus, 
intestinal tract, trachea, blood-vessels, ureters, and uterus; 
and in the sexual organs, iris, and skin. The fibres of in- 
voluntary muscle form, as a rule, flat sheets, and usually have 
a peculiar motion. The characteristic of this motion is that 
one part of the muscular surface slowly contracts, and then 
slowly relaxes, while an adjacent part contracts. This is 
easily seen in the peristaltic, or vermicular, motion of the in- 
testines. Under the microscope, involuntary muscle is found 
to be composed of elongated cells, or bands, in which a rod- 
shaped nucleus is shown, especially if these cells, or fibres, 
are treated with acetic acid. 

The muscles of animal life, or the striped muscles, con- 
sist of bundles surrounded by cellular tissue. These bun- 
dles can be split up into smaller bundles, surrounded by 
cellular tissue, until at last the primitive, or smallest, 
bundles are reached. In the primitive bundles are seen 
the primitive fibres, or fibrillae. The cellular tissue sur- 
rounding the larger bundles (larger fasciculi) is called the 
perimysium ; that surrounding the smallest bundles is also 
perimysium, but is sometimes termed the internal peri- 
mysium. The smallest bundles are composed of small 
fibres, or fibrillae, each one surrounded by the sarcolemma. 
If a primitive bundle of volunUiry muscle is examined by 
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tte microscope, fine dark lines, or stria*, are seen running 
transversely. Hence this variety is called striped, or 
striated, muscle. Longitudinal lipes are also seen, indi- 
cating the fibrils of which the bundle consists. This would 
seem to show that the fibrils are made up of little cells 
placed in rows, like a number of beads on a string. 

By the origin of a muscle is meant the attachment of its 
fixed end, by the insertion, that of its more movable 
extremity ; in other words, the origin is that attachment 
towards which motion takes place. In nearly all cases 
muscles may act from either extremity, as for example the 
muscles of the trunk and thighs, which may bend the lower 
extremities up towards the abdomen, or, if the limbs are 
held fixed, may flex the trunk over them, as in bowing. 
Hence the end usually fixed, or that nearer the trunk, is 
generally called the origin. A muscle is, as a rule, attached 
to the cartilage and bone by a tendon, which is a cord of 
fibrous tissue, or by an aponeurosis, which is nothing less 
than a flattened tendon. 

A fascia is a layer of fibrous or fibro-cellular tissue sur- 
rounding organs and other structures. The superficial 
fascia consists of a fibrous network, in the cells of which 
adipose tissue is deposited. The deep fascia is a dense 
fibrous membrane investing the muscles and other struc- 
tures, and thus forming sheaths, or coverings, separating 
various regions and parts. 
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CHAPTER IV. 



THE VASCULAR SYSTEM. 

The vascular system consists of the heart, arteries, 
capillaries and veins ; to which may be added the lymphatic 
vessels and glands. The circulation of the blood may be 
divided into two circles, the pulmonary and the systemic ; 
which will be better understood if the direction of the blood 
current be described. The heart is a pump, forcing the 
venous blood through the lungs to become supplied with 
oxygen, and the arterial blood to the extremities and 
organs of the body to carry on the various nutritive pro- 
cesses there required. The heart itself will be described 
with the thoracic viscera ; but it is necessary, at this point, 
to state that the right side of the heart receives the impure 
blood, or that coming from the veins and containing car- 
bonic acid, and sends it through the pulmonary artery to 
the lungs. Here it absorbs oxygen and returns by the 
pulmonary veins to the left side of the heart, whence it is 
driven, through the aorta and its branches, to the tissues of 
every region. The smallest arteries open into small tubes 
called capillaries, which in turn empty into the smallest 
veins ; these gradually unite with other veins and finally 
pour the blood, which is now full of carbonic acid and 
wanting in oxygen, into the venae cavae. These largest 
veins open into the right side of the heart, after which the 
round of the pulmonary and then that of the systemic 
circulation is gone over again. 

Arteries consist of three coats, an internal or serous, a 
middle or muscular and elastic, and an external or con- 
nective tissue coat. They are usually enclosed in a sort of 
loose bag called the sheath, which in many cases also sur- 
rounds the vein accompanying the artery. Arteries have 
small nerves and very small arteries running in their walls, 
to supply proper nerve force and blood to the cells of which 
they are composed. The capillaries have, as a rule, but 
one very thin transparent coat; while the veins have three, 
like the arteries, though the middle coat is much weaker 



THE T»8('CI^(I BTBTEH. 

IIjad tliat of the nrteriea. The veins are snpplLed in 
regions with volves, which are formed of H folding it 
of the inner and part of the middle coal. The followij^ 
veins have no valves, becuase the current of blood si 
not to reiiuire them : vcnm cavs, hepatic, portal, n 
uterine and ovurian, cerebral, spinal, and pnlmonarf. 

THE ARTERIES. 



The nort« if the main trunk from which liie arteriea a 
the Hjstemic circulation receive their blood. It commences 
at the top of the leH ventricle, makes a curve across to the 
left side of the vertebral cckmn, pasaea down between thn 

iiednnolea of the diaphragm, and, opposite the bodj of the 
ciurth lumbar vertebra, divides into the two common iliac 
arteries. It is divided, for description, into three parts : 
the arch, extending from the heart to the lower border of 
the bodj of the fourth dorsal vertebra ; the thoracic aorta, 
from the lower border of the fourth dorsal to the body of 
the last dorsal, where the opening in the diaphragm is 
sitnated ; and the abdominal aorta, extending from the 
diaphragm to the body of the fourth lumbar vertebra. The 
arch is divided into the ascending, transverse and descend- 
ing parts. The uBcendiag extends from a point, corre- 
sponding with the middle of the sternum, on a level with 
the third costal cartilage, to the upper border of the 
second right eo.ital cartilage ; the transverse from the latter 

Saint to the left aide of tliird dorsal vertebra,, whence thi 
esocnding portion is cntitinufd to the lower border d 
fourth vertebra. The arch curves over the root of the 1< 
lung ; lUn thoracic aorta lies behind the left pleura, and tt 
abdominal behind thn perilonpum. 



The branches of the aor 


tft are as follcwH :— 


Fro 


n the Areh. 


1. Two coronary, 


3. I^fl common carotid, 

4. Left subclavian. 


From the Thorana. 


G. PericardiaU, 

Q. Brunchials, 
7. (Eatiphageal.'.. 


8. Posterior medioHlinnl 
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From the Abdominal. 

10. Two phrenic, 15. Two spermatic, 

11. A coeliac axis, 16. An inferior mesenteric, 

12. A superior mesenteric, 17. Eight lumbar, 

13. Two suprarenal, 18. A middle sacral, 

14. Two renal, 19. And terminates in two 

common iliacs. 

Coronary. — The coronary arteries are given off at the 
beginning of the arch of the aorta, behind the semi-lunar 
valves, and run in the grooves between the right and left 
sides of the heart. The left artery occupies the anterior 
groove. 

Innominate. — This trunk arises from the summit of the 
aortic arch, and proceeds to the right sterno- clavicular 
junction, where it divides into the right common carotid 
and right subclavian. The left common carotid and the 
left subclavian arise directly from the arch of the aorta. 

Common Carotid. — Though the arteries of the two sides 
of the neck have a different origin, their branches and dis- 
tribution are similar, since the left carotid soon reaches the 
left sterno-clavicular junction, and is then identical with the 
right. A line, drawn from the sterno-clavicular articulation 
to a point midway between the mastoid process and angle of 
the lower jaw, indicates the course of tne vessel, which bi- 
furcates, however, into the external and internal carotids at 
the level of the top of the thyroid cartilage. The artery is 
crossed about the middle of its course by the Omo-hyoid 
muscle, and lies under the inner border of the Sterno- 
mastoid muscle. In the sheath of the artery are enclosed 
the internal jugular vein on the outer side, and the pneu- 
mogastric nerve. On the front surface of the sheath lies 
the descending branch of the hypoglossal nerve. The com- 
mon carotid has no branches except the terminal ones al- 
ready mentioned, of which the internal carotid is the one 
further from the median line. 

External Carotid. — This artery is so called because it 
supplies the external portion of the head, and not because 
of its location in regard to the other artery, which, though 
external in situation, is called the internal carotid, on ac- 
count of its supplying the interior of the cranium. The ex- 
ternal carotid extends from the bifurcation of the common 
carotid, at the top of the larynx, to the neck of the condyle 
of the lower jaw ; here it terminates by dividing into the 



l«mportil and intemal maxillary. Ita courae ii 
tion of the line of the commoD carotid arterj. 

The branches of the external carotid and the important 
Bub-branches are as follows: — 



ranacubr, 


en peri or laryngeal. 


hyoid, 


cnco-lhyroid, 






2. Lingtml; runa under Hyogl 


Dssus muscle:— 


hjoid 




dorsal of Wngne 




3. j'cc'iuj, crosses lower jaw in 


1 front of raasseter :— 


CeiriiMl branches. 


Facial braackex. 


ascending pa- 


mnacnUr, 


latine, 


inferior Ubial. 


tonsillar, 
Babmaxillary, 




saperior coronary. 


submental, 


lateral nasal, 
angalar. 
Digastric and Hea in grooil 


4. Oecipilal, paaaea beneath 



ir mastoid process:- 
muscnlar. principal of neck (prU 

auricular, eepa cc - '-' 

inferior meningeal, cranial. 

5. I'otlnrior uarimitar, ascenda through parotid gland bej 

hind auricle: — " 
stylo- maatoid, auriciilai 

6. AKtnding pkaryiigealf lies on Greater aaierior rectus 9 

head and ascenda to base of the sfcull:- 
extcrnal, meningeal, 

pharyngeal , 

7. Tmtporal, is one of the terminal branches of the cxtcmaL I 

carotid, and, traveraiog the parotid gland, 
crosses the zygomatic arch and divides into 
anterior and posterior temporal : — 
transverse facial, anterior temporal, 

middle temporal, posterior temporal. 

8. Interaid mirxillary, the larger terminal branch, is divUi 

ible into three portions, according tc '■''■ '■-*»' 
tion in different parts of its course. 
The Maxillary portion runs directly forwar 
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between the ramus of the jaw and the inter- 
nal lateral ligament: — 
tympanic, middle meningeal, 

small meningeal, inferior dental, dividing 

into incisor and men- 
tal. 
The Pterygoid portion runs upwards and for- 
wards upon the External pterygoid mus- 
cle: — 
deep temporal, pterygoid, 

masseteric, buccal. 

The Spheno- Maxillary portion' lies in the spheno- 
maxillary fossa ana curves upwards, usually 
piercing the External pterygoid muscle: — 
alveolar, giving off superior dental, 
infraorbital, 

posterior or descending palatine, 
Vidian, 

pterygo-palatine, 
naso-palatine. 
The teeth, then, are supplied with blood as follows : — 
Those of the lower jaw receive blood from the first portion 
of the internal maxillary by the inferior dental branch, and 
by the incisor, its continuation. In the upper jaw, the 
molars and bicuspids are supplied by the superior dental 
branch of the alveolar, coming from the third portion of the 
internal maxillary, and the front teeth by small branches 
from the infraorbital, coming also from the internal max- 
illary. 

The Internal Carotid, starting at the point of bifurca- 
tion of the common carotid, opposite the top of the larynx, 
ascends and enters the cranium through the carytid canal, 
in the petrous portion of the temporal bone. In the first, 
or cervical, portion of its course, the artery runs almost 
vertically up the neck to the petrous portion of the tempo- 
tsX bone. It is in relation with the internal jugular vein 
and pneumogastric nerve, lying at its outer side, and with 
the pharynx and tonsil on its inner side. The petrous por- 
tion- lies in the temporal bone and makes abrupt curves 
during its passage through the canal ; the cavernous portion 
lies at the inner side of the cavernous sinus, extending to 
the anterior clinoid process ; the cerebral portion is short, 
and curving upwards from this point pierces the dura 
mater. 
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Branches of internal carotid — 
From cervical portion, none. 
** petrous *' tympanic, 
n n ( anteHor meningeaL 

cavernous [ophthalmic. 

from which 
lachrymal, muscular, 

supra- orbital, anterior ciliary, 

anterior ethmoidal, short ciliary, 
posterior ** long ciliary, 

palpebral, central of retina, 

frontal, 
nasal. 
** cerebral " posieHor commvnicathig, 

anterior cerebral^ 
anterior communicating^ 
middle cerebral, 
anterior choroid. 
The circle of Willis is a name given to the anastomosis 
of the branches of the two internal carotid and two verte- 
bral arteries at the base of the brain. The two vertebrals 
form a large trunk called the basilar, which gives off, 
besides other branches, two posterior cerebrals. The 
circle is then formed 

by two anterior cerebral, 
two middle cerebral, 
two posterior cerebral, 
two posterior communicating, 
one anterior communicating. 
These anastomose in the following manner : the two 
anterior cerebrals are joined together by the anterior com- 
municating, and the middle cerebral of each side is joined 
to the corresponding posterior cerebral by a posterior 
communicating. 

THE ARTERIES OP THE UPPER EXTREMITY. 

The Subciaviax is considered the first artery of the upper 
extremity, although some of its branches are distributed to 
the head and neck. The subclavian may be regarded as 
divided into three portions by the Anterior scalene muscle, 
viz., the part internal, that behind, and that external to the 
muscle. The first part has different relations on the two 
sideSf on account of^ the difference in origin. On the right 
side the artery is formed with the common carotid by the 
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bifurcation of the innominate ; on the left side it is given 
off directly by the transverse portion of the arch of the 
aorta. Hence on the left side it is longer, and ascends 
almost vertically to the inner border of the Anterior scalene, 
while on the right side it arches upwards and outwards to 
that point. The subclavian extends to the outer border of 
the first rib, where it becomes the axillary. It projects a 
little above the clavicle, and is separated from the sub- 
clavian vein by the Anterior scalene muscle. 

Its branches are as follows, all given off from the first 
portion, except the last, which, on the right side, arises 
from the second portion. 

Vertebral, ascending through transverse processes of six 
cervical vertebrae, and entering skull by the 
great foramen: — 
lateral spinal, anterior spinal, 

muscular, posterior spinal, 

posterior meningeal, inferior cerebellar, 

basilar, 
(formed by union of both vertebrals, lies along middle 
of pons Varolii). The branches of the basilar are : — 
transverse, superior cerebellar, 

anterior cerebellar, posterior cerebral. 

Thyroid axis, 

inferior thyroid, 

laryngeal, cesophageal, 
tracheal, ascending cervical, 
suprascapular, 
transverse oi neck, 

superficial cervical, 
posterior scapular. 
Internal mammary, running on inside of cartilages, parallel 

to sternum: — 
superior phrenic, 
pericardiac, 
anterior intercostal, 
perforating, 
musculo-phrenic. 
superior epigastric. 
Superior Intercostal, 

deep cervical. 
Axillary. — This is the continuation of the subclavian, 
and extends from the outer border of the first rib to the 
lower margin of the tendons of the armpit muscles. The 
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superior thoracis, subacapular, 

acromial thoracic, dorsal of scapula, 

long thoracic, anterior circumflex , 

alar thoracic, poeterior circumflex. 

BaACHiAU. — The brachial ia the contJouation of the ». 

Iar7, and runs at first along the inner border of the Cora 

brachial and Biceps, but finally gets to the front of the a 

and terminatcB at a point about half an inch below t_ 

elbow, where it divides into radial and ulnar. Its branchaj 

superior profunda, great anastomotic, 

nutrient, muscular, 

inferior profunda, 
Radial from bitarcatioa of the brachial to deep palrai 
arch of hand. It runs between the Long aupinalor an ' "' 
Itadial extensor of the wriat, and has the radial nerve 
radial aide. It curves around the base of the thumb o 
outride, and then forms the deep palmar arch. 

radial recurrent, dorsal of thnrab (two), I 

muscular, dorsal of index finger; 

snperficinl volnr, principal of thumb, 

anterior carpal, radial of the index, 

posterior carpal, perforating, 

metacarpal, interosseous. 

Ulnar. — From bifurcation of brachial to superficial p 

mar arch. At first it ia deeply situated, but then n 

between the Ulnar fiexor of wnst and the Superficial flextj 

of (kagers, with the ulnar nerve to its ulnar side. It fornr 

the superficial palmar arch, anastomosing with the supai^ 

ficial volar. 

anterior ulnar recurrent, anterior carpal, 
posterior ulnar recurrent, posterior capal, 

int«ros9eus. {po.'^'rior, '^^^P ^''^""^^ 

muscular, digital. 

Pidmar Arckei, — The superficial palmar arch ie the i 
nation of the ulnar, and liesoa a line with the anterio. _„. 
ditr of the extended thumb; while the deep nrch, the termi- 
nation of the radial, la about a finger's breadth behind this. 
The arches are oounecl«d by the superficial volar and deep 
branch of ulnar. The fingers are eaah eupplied hj t 
arteries on the donsal and two on the palmar surface, whi 



Cceliac axis. 
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come from the arches directly, or from their interosseous 
branches. 

THORACIC AORTA. 

The thoracic aorta extends from lowfer border of fourth 
dorsal vertebra to body of last dorsal. This portion of the 
aorta and its branches have been described sufficiently on 
a previous page. 

Abdominal Aorta, from the body of last dorsal to body 
of fourth lumbar vertebra. Its branches have been given, . 
but must be recapitulated, in order to show their distribu- 
tion : — 
FhreniCj or diaphragmatic. 

gastric, to stomach. 
hepatic, to liver, etc. 
pyloric, 
gastro-duodenal, 

right gastro- epiploic^ 
superior pancreaticoduodenal, 
cystic, 
SPLENIC, to spleen, etc. 
pancreatic, 
left gastro- epiploic, 
gastric branches (vasa brevia). 
Superior mesenteric^ 

inferior pancreatico-duodenal, 
small intestinal branches, 
middle colic, ^ 
right colic, \ to colon, 
ileo-colic, J 
Supra-7'enal. 
Renal. 

Sperm otic J or ovarian. 
Inferior mesenteric, 

left colic, 
sigmoid, 

superior hemorrhoidal. 
Lumbar (four on each side). 
Middle Sacral. 

Common Iliac. — The common iliacs are formed by the 
bifurcation of the aorta at the left of the fourth lumbar 
vertebra, and hence about one inch below and a little to 
the left of the umbilicus. Each artery runs downwards and 
outwards, until at the level of the intervertebral substance. 
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between the last lumbar vertebra and the sacrum, it divides 
into 

Internal iliaCy to supply the pelvic organs, etc. 

External iliac, to supply most of lower extremity. 
Each common iliac is crossed, near its bifurcation into 
the terminal branches, by the ureter. 

Internal Iliac extends from lumbo-sacral articulation 
to great sacro- sciatic notch, where it divides into 
An anterior trunk j 
A posterior trunk. 

In the foetus the internal iliac is called hypogastric, and 
passes up to the umbilicus, where it leaves the body and 
goes to the placenta. After birth the portion between the 
umbilicus and the top of the bladder becomes a fibrous 
cord (posterior false ligament of the bladder), while the 
portion between the bladder and anterior trunk of the 
internal iliac becomes reduced in size and remains as the 
superior vesical artery. 

Anterior Trunk of Internal Iliac. 

Superior vesical, ^ 
Middle vesical^ S- to bladder. 
Inferior vesical, J 
Middle hemorrhoidal to rectum. 

Obturator passing through obturator foramen to thigh. 
Internal pudic passing out by greater, and into pelvis 
again by lesser sacro-sciatic notch, 
inferior hemorrhoidal, 

nerineal \ superficial, 
penneai, | transverse. 

}a. of the bulb, 
a. of cornus cavernosum, 
dorsal ot penis. 
Sciatic. 

In the female the anterior trunk of internal iliac gives oflF 
uterine and vaginal ; and the genital branches of the 
internal pudic go to the corresponding parts of the vagina 
and clitoris. 

Posterior. Trunk of Internal IliaCv 

ilio-lumhar, 

lateral sacral, {^f^; 
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gluteal, 

superficial, 

deep, 

nutrient (to ilium). 

External Iliac. — From its origin, at the bifurcation of the 
common iliac, it passes along the mar^n of the Great psoas 
muscle, to make its exit from the pelvis under the middle of 
Poupart's ligament. It then becomes the common femoral 
artery. 

Deep epigastric. 
Deep circumflex ilia,c» 

The veins accompanjring all the iliac arteries, except the 
right common iliac, lie to the posterior and inner sides of 
their respective arteries. The right common iliac vein, on 
the contrary, lies to the outer side of its artery. 

Common Femoral. — Extends from under middle of Pou- 
part's ligament to its bifurcation into superficial and deep 
femoral. This point is very variable, but is usually one and 
a half or two inches below Poupart's ligament. The com- 
mon, and the upper portion of the superficial femoral divide 
into halves Scarpa's triangle, which is formed by Poupart's 
ligament for its base, and the Sartorius and the Long ad- 
ductor for its sides. 

Superficial epigastric. 

Superficial circumflex iliac. 

Eternal pudic,{^P^J^' 

Superficial femoral, extends from bifurcation of common 
femoral to opening in Great adductor, when it becomes the 
popliteal. The line of common and superficial femorals is 
from middle of Poupart's ligament to inside of inner con- 
dyle. 

Muscular, 
Great anastomotic. 
Deep femoral, (profunda femoris). This trunk arises at 
the bifurcation of the common femoral and supplies many 
of the thigh muscles The common and superficial fehioral 
are of\en described as the superficial femoral ; and the deep 
femoral is then considered a branch of the superficial vessel. 
External circumflex. 

Internal circumflex (passes through an opening between 
the Psoas and Pectineus). 



Articular, 
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Three perforating. 

Terminal branch (often called fourth perforating). 

Popliteal — Extends from opening in Great adductoi^ to 
lower edge of Popliteus muscle ; then divides into anterior 
and posterior tibial. 

^--"«'-. {rrnTor sural. 

f 1, external, 
supenor, | g) internal. 

^ 5, azygos. 

Anterior Tibial. — This artery extends from lower edge of 
Popliteus muscle to the middle of the ankle joint in front. 
It, in the upper part of its course, lies on the front of the 
interosseous ligament, and then comes forward, lying at 
the outside of the Anterior tibial muscle. It finally be- 
comes the dorsal artery of the foot. Recollect that tibial 
nerves lie to fibular side of tibial arteries. 

Recurrent tibial. 

Muscular, 

Dorsal of foot, from middle of ankle to first interosseous 

space. 
Tarsal. 
Metatarsal. 

Interosseous and digital. 
Dorsal of great toe (which is really an in- 
terosseous coming from main trunk). 
Communicating. 

Posterior Tibial. — From lower border of Popliteus mus- 
cle to inner side of calcaneum below the inner malleolus, 
where it divides into internal and external plantar. 

Peroneal (runs along inner border of fibula on posterior 
part of leg). 

Anterior peroneal. 

Muscular. 

Nutrient. 

Communicat ing. 

Internal calcanean. 

Internal plantar is smaller than external plantar, and 
runs along inner border of sole. 
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External plantar. After getting to outer border of sole 
. it curves towards the great toe, forming the plantar 
arch, which joins the communicating branches of the 
dorsal. There- is, therefore, only one arch in the 
foot, and it lies over the bases of the metatarsal 
bones. In the hand there are two palmar arches. 
Plantar arch. 

Posterior perforating (anastomosing with inter- 
osseous of metatarsal). 
Digital (arranged very much like digital in palm). 
Anterior perforating. 

PULMONARY ARTERY. 

This artery, which carries the venous blood from the ri^ht 
heart to the lungs, has already been mentioned in describing 
the course of the circulation. It leaves the right ventricle 
at the top, and lies in front of the aorta. It is very large 
and about two inches long. It divides into the right and 
left pulmonary arteries, each of which goes to a lung and 
rapidly divides into small branches. 

THE VEINS. 

The veins carry blood towards the heart. There are two 
venous systems : the pulmonary veins, carrying arterial 
blood, from the capillaries in the lungs, to the leit auricle, 
and* the systemic veins, returning the venous blood from the 
various organs and limbs to the right auricle. The portal 
vein, with its capillaries, called the portal venous system, 
is an appendage of the systemic circulation, and is located 
in the abdomen. The capillaries in the digestive organs 
conduct the blood towards one large trunk which enters 
the liver. This trunk is the portal vein, and in the liver 
breaks up into Capillaries, which empty their contents into 
other capillaries. These finally coalesce to form the 
hepatic veins, which empty into the vena cava. 

PULMONARY VEINS. 

These are formed from capillaries communicating with 
the minute divisions of the pulmonary arteries in the walls 
of the air vesicles of the lungs. They are usually two in 
number from each lung and empty into the left auricle. 
They, of course, carry oxygenated or arterial blood. It 
must be remembered that the lungs have small arteries and 
veins, belonging to the syatemic circulation, which nourish 
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the tissues of the lungs. They are called bronchial arteries 
and veins, and accompany the ramifications of the bronchial 
tubes. 

SYSTEMIC VEINS. 

The systemic veins are divided into three classes, super- 
ficial, deep, and sinuses. 

The superficial lie between the layers of the superficial 
fascia, and are given names according to their locality, or 
from mere fancy of the early anatomists. 

The deep veins accompany the arteries, usually in the 
same sheath ; and as a rule are called after tlie arteries, 
thus the femoral vein follows the course of the femoral 
artery. There are some exceptions, however, for the ca- 
rotid artery has the internal jugular vein at its side. These 
deep veins are therefore called accompanying veins (venae 
comites). The large arteries have only one accompanying 
vein (vena comes), while the smaller arteries have two — 
one on each side. 

Sinuses are venous channels within the skull, formed by 
a separation of the layers, of the dura mater. They are 
unlike veins in their structure, but serve the same purpose. 

In describing the veins it will be well to group them into 
three classes : — 

1. Those of the head, upper extremity and thorax, 

terminating in the superior vena cava. 

2. Those of the abdomen, pelvis and lower extremity, 

emptying into the inferior vena cava. 

3. The cardiac veins, opening directly into the right 

auricle. 
It should be remembered that the veins communicate in 
all directions by small irregular branches, and that anom- 
alies are frequent. 

VEINS OF THE HEAD. 

The veins of the exterior of the head are — 

Facial, Temporo-maxillary, 

Temporal, Posterior auricular, 

Internal maxillary. Occipital. 

Fdciah — The facial, commencing as the frontal vein, runs 
down the forehead to the root of the nose, where the veins 
of the two sides are connected by the nasal arch ; thence 
along the inner canthus as the angular; beyond which point 



it is the facial vein. It crosses the lower jaw just in front 
of the Masseter muscle, and, aflei receiving the temporo- 
maxillary, empties into the internal jngular. 
It receives the following branches : — 
Snpra' orbital, Buccal, 

Nasal, Masseteric, 

Superior palpebral, Submental, 

Interior palpebral, Inferior palatine, 

Superior labial, Sub' maxi liar;, 

Interior labial, Ranine. 

jTemporoZ.— The temporal, commencing at the top of the 
head, runs down behind the condjie of the jaw and forms, 
by uniting with the internal maxillary, the temporo- maxil- 
lary vein. 

It is joined by- 
Middle temporal, Anterior auricular, 
Parotid, Transverse facial. 
Internal MaxUlar;/. — The internal maxillary starts in the 
pterygoid plexus, formed by the iunction of the several 
branches mentioned below, and it then unites with the tem- 
poral behind the condyle of the jaw. The branches forming 
the pterygoid plexus correspond with those from the in- 
ternal maxillary artery, and are as follows : — 
Middle meningeal, Masseteric, 
Deep temporal. Buccal, 
Pterygoid, Palatine. 
Tanporo maxiOart/. — The tempore- maxillary vein passes 
from the junction of the temporal and interna! maxillary 
downwards inW the parotid gland, where it divides into two 
branches, one joining the facial, the other, the external 
jugalar. It receives only the posterior auricular. 

Fotterior Aurimdar. — The posterior auricular, starting 
upon the side of the head, rana down behind the ear and 
joins the temporo. maxillary to form the external jugular. 



OiKi}nl(U. — The occipital, commencing just behind the 
vertex of the head, passes downwjird with the occipital 
ari«ry to empty into the internal jugular. It communieat«B 
with lateral sinus by the mastoid. 



These nra five in niimber — 

External jugular, 
Anterior jugulur, 
PoslerioT jugular, 
Interna! ju^lar, 
Vei-tebral. 

Ee'ei'nrtf /uffiiffW.— TheeJitemal jagalftr is fortned hjtho 
□nioQ of the temporo- maxillary with the poEterior auricular 
in the parotid gland, and pasnes downwards through the 
ireek to empty into the Hubclavian. Its direction is thot of 
a line drawn from the angle of the jaw to the middle of the 
clavicle. The auperficial cervical nerve crosses it ; and rnii- 
ning with it at its upper part is the great anricular nerve. 
It hoa two valves, and receives — 
Posleriorjusular, 
Supra-ecspular, 
Transverse cervical, 
fljsierior Jugttlar.— The posteriorjagular draws the blwid 
from the upper and back part of the neck, and terminates 
in the external jngular a little below the middle. 

Anterior Jugular. — The anterior jugular carriea the blood 
from the superficial parts in the anterior portion of the 
neck, and empties into the external jugular. It has no 
valves. 

Internal Jugular. — The internal jugular, commencing at 
the posterior lacerated foramen, or jugular foramen, where 
the lateral and inferior petrosal sinuses unite, runs down 
the neck on the outer side of the internal and common 
carotid arteries, and joins the subclavian to form the innomi- 
nate vein. It IB accompanied by the pneumogastric nerve, 
and has only one pair of valves. 
Its branches are — 

Facial, '^m 

Lingual, ^^H 

Pharyngeal, ^^H 

Superior thyroid, ^^^| 

Middle thyroid, ^^ 

Occipital 1 previously described). 
Verldtral. — The vnrtebral vein collects blood from the 
occipital portion of the head, and mns down the side of the 
spinal column In open into the innominate- It does not 
enter the skull like the vertebral artery, but draws the blood 



98 COMPEXD OF ANATOMY. 

from the exterior of the head and neck, and the interior of 
the spinal canal. It passes through the foramina in the 
transverse processes oi the upper six, and, sometimes, of all 
the cervical vertebrae, making a bend outwards, to enter that 
of the atlas. It has one pair of valves and is joined by 
the following: — 

Posterior condyloid, 

Muscular, 

Dorsi- spinal, 

Meningo-rachidian, from interior of spinal canal. 

Ascending cervical, 

Deep cervical. 

VEINS OF THE DIPLOE. 

Diploic Veins, —The diploe of the skull is traversed by 
a large number of veins running irregularly through it. 
Four chief trunks have been distinguished: a frontal, run- 
ning through the supra- orbital notch ; an anterior and pos- 
terior temporal, one terminating by joining the deep tem- 
poral and the other in the lateral sinus ; and an occipital, 
which empties into the occipital vein or the occipital sinus. 
It is thus evident that there are two veins called occipital. 

VEINS OF THE BRAIN. 

Cerebral Veins. — The cerebral veins are devoid of mus- 
cular tissue and valves. They are superficial and deep. 

The superficial run along the fissures between the convo- 
lutions and empty into the various sinuses. There are on 
each side eight superior, emptying into the superior longi- 
tudinal sinus ; and about eight inferior, called anterior, 
lateral and median inferior. The anterior empty into the 
cavernous sinus, the lateral into the lateral sinus, and the 
median into the straight sinus. 

The deep cerebral or ventricular veins, called veins of 
Galen, are formed by the veins of the corpora striata and 
the choroid veins, and, running backwards in the velum 
interpositum, through the transverse fissure, empty into the 
straight sinus. One comes from each lateral ventricle. 

Cerebellar Veins. — The cerebellar veins occur in three 
sets, superior, inferior and lateral, and empty into the 
straight, lateral and superior petrosal sinuses, respectively. 

The Sinuses of the Dura Mater. — These are fifteen in 
number, seven upon the upper and back portions of the 
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skull, and eight upon its base. Those of the former set 
are — 

Superior longitudinal, 
Inferior longitudinal, 
Straight, 
Lateral (2), 
Occipital (2j. 
Superior LongitadiiiaL — The superior longitudinal, com- 
mencing in the foramen caecum, extends along the whole 
of the upper border of the falx cerebri and empties into the 
torcular Herophili. At the torcular Herophili six sinuses 
meet, the superior longitudinal, the straight, the two lateral 
and the two occipital. 

Inferior Longitudinal. — The inferior longitudinal sinus 
is situated in the lower free border of the falx cerebri, 
and runs backwards to the straight sinus, in which it 
terminates. 

Straight. — The straight sinus is formed at the attach- 
ment of the ftAx cerebri to the tentorium cerebelli. It re- 
ceives the inferior longitudinal sinus and the two veins of 
Galen. 

Lateral. — The lateral sinuses are contained between the 
attached edges of the tentorium, and curve outwards, then 
forwards and inwards to the posterior lacerated foramen, 
where each opens into the internal jugular vein. They re- 
ceive the superior longitudinal, the straight, the two occi- 
pital sinuses. 

Occipital. — The occipital, the smallest sinuses, run from 
the foramen magnum, parallel with each other, backwards 
and upwards to the torcular Herophili. 

The sinuses upon the base of the skull are — 

Cavernous (2), 
Circular, 

Inferior petrosal (2), 
Transverse, 
Superior petrosal (2). 
Cavernous. — The cavernous sinuses lie on either side of 
the sella Turcica, and, commencing at the sphenoidal fissure, 
run backwards to the apex of the petrous portion of the 
temporal bone, where they are continuous with the inferior 
petrosal. They receive the inferior anterior cerebral veins, 
communicate with the petrosal sinuses, and receive the 
ophthalmic vein. They are connected with each other by 
the circular and transverse sinuses. 
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Circular, — The circular surrounds the pituitary body and 
communicates with the cavernous sinuses. 

Inferior Petrosal, — Each inferior petrosal is placed in a 
groove between the petrous part of the temporal bone and the 
basilar process of the occipital, and is the continuation of 
the cavernous backwards to the jugular foramen. Here it 
unites with the lateral sinus, and gives origin to the inter- 
nal jugular vein. 

Transverse, — The transverse crosses the basilar process 
near its anterior end, and connects the two inferior petrosal 
sinuses together. 

Superior Petrosal, — Each superior petrosal runs along the 
groove in the upper edge of the petrous part of the temporal 
bone, to the sides of which the tentorium is attached. It 
connects the cavernous with the lateral sinus and receives 
the anterior lateral cerebellar, and, occasionally, the inferior 
lateral cerebral vein. 

VEINS OF THE UPPER EXTREMITY. 

The superficial veins are — 

Anterior ulnar, Cephalic, 

Posterior ulnar. Median, 

Basilic, Median basilic, 

Radial, Median cephalic. 

Anterior Ulnar, — The anterior ulnar, arising from the 
front of the ulnar side of the hand, runs up the inner side 
of the forearm to the elbow, where it joins the posterior 
ulnar and forms the basilic. 

Posterior Ulnar, — The posterior ulnar, starting upon the 
ulnar portion of the back of the hand, ascends upon the 
posterior surface of the forearm to meet the anterior ulnar 
and form the basilic vein. 

Rasilir, — The basilic, formed by the two ulnar veins, 
pierces the deep fascia and runs up the inner side of the 
arm, along the brachial artery, to empty into the accompany- 
ing veins of the artery, or into the axillary. It receives the 
median basilic. 

Radial. — The radial originates on the surface of the 
thumb and first finger and radial side of the hand, and 
passes up the outer side of the forearm to the elbow, where 
it joins with the median cephalic and forms the cephalic 
vein. 

Cephalic. — The cephalic commences at the bend of the 
elbow, ascends the arm external to the biceps, and then 



niiiB between the Oreut pectoral and Deltoid muscles, 1 
unter the uxillary vein under the clavicle. It soi ''"" 
coinmunicatea with the exteraul jugalar. 

Median. — 1'he median retnrna the blood from the paln^ 
of the hand and front of the forearm, eKtendiug to I' " 
elbow, where it receives a commnnicatine branch from I 
deeuer veins, and terminates in the median cephulic e 
median basilic veins. 



Xediaa BiuUic. — The median basilic rnna uDwards and 
inwards, to meet the baailic. Branches of the internal cu- 
taneous nerve pass in front of and behind this vein, and it 
i» separated from the brachial artery beneath by the bicipi 
tul fascia. 

The Deep Veins of the Upper EairemiUj. 

Tbey accompany the corresponding arteries, and ar 
ally two in number, placed one on eacli side of the e 
and frequently joined by transverse branches. The 
veins are not of sufficient importance to justi^ further dt 
scription, 

AxiUarg. — The axillary, formed by the continuation of the 
baatUc, curves upwards and inwards, through the lower and 
front part of the axilla, to lower border of the first rib, where 
it becomes the subclavian. It receives branches corres- 
ponding with those coming from the artery, and lies to the 
inner side of that vessel. _ 

Su&doDi'ayi.^The sabclavian commences where the axitil 
laryends, at the outer border of the first rib, aud terminateiH 
behind the sterna -clavicular articnlaiion by joining the ia- 
ternal jugular. The two thus form the innominate vein. 
The aubcTavian vein lies in front of the artery and Anterior 
scalene muscle, and is joined by the external and anterior 
jugular veins. 

Right /nnomt'iiatc.— The right innominate, about one 
inch and a half long, extends from the sterno- clavicular 
artionlfttion to a point behind the lower border of the first 
costal cartilage, where it unites with the left innominate 
and forms the superior vena cava. It lies internal to and 
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more superficial than the innominate artery. Its branches, 
all of the right side, are — 

Vertebral. 
Internal mammary, 
Inferior thyroid, 
Superior intercostal. 
It also receives the right lymphatic duct. 

Left Innominate. — The lett innominate, larger than the 
right and about twice as long, commences behind the 
inner end of the clavicle and runs transversely across the 
chest in front of the large branches of the aorta, to meet the 
vein of the right side and give rise to the superior vena 
cava. It receives the same branches from the left, as the 
right innominate does from the right side of the body. On 
this side of the body the lymphatic duct (thoracic duct) 
opens into the subclavian vein. The innominate veins 
have no valves. 

Internal Mammary. — The internal mammary veins, 
placed one on each side of the artery, unite and empty 
into the innominate. 

Inferior Thyroid. — The inferior thyroid veins, often 
three or four in number, commence in the plexus of veins 
about the thyroid body and descend the neck, near the 
middle line, to the innominate vein. 

tSuperior Intercostal. — The superior intercostal veins 
accompany the artery and return the blood from the upper 
two or three intercostal spaces. They terminate in the 
innominate veins, and that of the left side receives the left 
bronchial vein. 

Superior Vena Cava. — The superior vena cava, between 
two and three inches in length, i-s formed by the union of 
the two innominate veins and returns to the heart all the 
blood from the upper portion of the body. From the lower 
border of the first costal cartilage of the right side it passes 
directly downwards to the right auricle. It is joined by the 
great azygos vein and several pericardial veins. It has no 
valves. 

The three azygos veins connect the two venaB cavae and 
take the place, as it were, of these vessels in the region 
where the heart is located. 

Great Azygos Vein. — The right, or great, azygos vein is 
formed by a branch from the lumbar veins on a level with 
the first or second lumbar vertebra, whence it ascends 
along the right side of the spinal column, and passes 
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through the diaphragm, with the aorta and thoracic duct, 
to the third dorsal vertebra, opposite which it enters the 
superior vena cava. 

Its branches are as follows : — 

Intercostal (lower ten of right side). 

Smaller azygos, 

(Esophageal, 

Mediastinal, 

Vertebral, 

Right bronchial. 
Smaller Azi/yos, — The left, lower, or smaller azygos vein 
originates in the renal or left lumbar veins, and, piercing 
the left crus of the diaphragm, rises to the sixth or seventh 
dorsal vertebra, where it turns obliquely to the right and 
enters the great azygos vein. It receives the lower inter- 
costal and some oesophageal and mediastinal veins. 

Left Upper Azygos {smallest). — The left upper, or smallest, 
azygos vein collects the blood from the two or three spaces 
not drained by the superior intercostal or the smaller 
azyffos. It terminates in the great or lesser azygos vein. 
nronchial. — The bronchial veins originate in the lung 
substance. The one on the right side empties into the 
great azygos ; that on the left terminates in the super-inter- 
costal vein. 

THE SPINAL VEINS. 

There are four sets of spinal venous plexuses — 

1. Outside the spinal column (dorsi-spinal). 

2. Between the vertebrae and the membranes of the cord 
(meningo-rachidian ). 

3. In the bodies of the vertebrae. 

4. In the membranes of the cord (medulli-spinal). 

1. The dorsi spinal veins originate in the muscles and 
integument behind the spinal column, and, after communi- 
cating with the veins of the adjacent vertebrae, empty into 
the vertebral, the intercostal, the lumbar or the sacral, 
according to the regions they occupy. 

2. The anterior and posteinor longitudinal spinal veins 
extend through the spinal canal, lying upon its anterior 
and posterior walls. They connect the dorsi-spinal veins 
and join the vertebral, intercostal, lumbar and sacral veins. 

8. The veins of the bodies of the vertebi'(p arise in the 
substance of the bodies and converge to form one trunk, 
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which escapes backwards into the anterior longitudinal 
spinal veins. 

4. The veins of the spinal cord, or the meduUi-spinal 
veins, extend over the surface of the cord between the pia 
mater and the arachnoid. At the intervertebral foramina 
they terminate in the other veins from the canal. 

THE VEINS OP THE LOWER EXTREMITY. 

The veins of the lower limb are arranged, as those of the 
upper, in a superficial and a deep set. The latter follow 
the course of the arteries and constitute their accompany- 
ing veins, or venae comites. 

The superficial veins are — 

Internal, or Long saphenous. 
External, or Short saphenous. 

Internal Saphenous. — ^The internal saphenous commences 
upon the dorsum and inner side of the root, runs in front of 
the inner malleolus and behind the inner condyle to the 
saphenous opening. In the leg, it lies behind the inner 
border of the tibia with the internal saphenous nerve ; in 
the thigh it ascends towards the saphenous opening, pierces 
the cribriform fascia and empties into the femoral vein 
about an inch and a half below Poupart's ligament. 

Its chief branches are — 

Superficial epigastric, 
Superficial circumflex iliac. 
Superficial external pudic. 

External Saphenous. — The external saphenous vein origi- 
nates upon the upper and outer sides of the foot and passes 
behind the outer ankle. It ascends the leg with tne ex- 
ternal saphenous nerve, first along the outer side of the 
tendon or Achilles, and then up the middle of the posterior 
surface to the popliteal space, where it opens into the pop- 
liteal vein. 

The Deep Veins of the Lower Extremity. 

Plantar. — The external and internal plantar veins follow 
the corresponding arteries, and unite to form the accom- 
panying veins of the posterior tibial artery. 

Posterior TihiaL—^he posterior tibial veins pass up the 
leg with the artery, receive the peroneal veins, and join the 
anterior tibial to form the popliteal. 

Dorsal of Foot. — The dorsal veins accompany the dorsal 
artery of the foot. 
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Alienor Tibial —The unlerior tibial are continaatuJi ^ 
of ihnet with lliL iluL-iI niterj of the tuot In Ibe upper 
portii I I li I ^ IMS backwardB and ' """" 

piik I (» the pophteal vein 

J I I il formi'd bj the union of the 

untiii I I I il teios. passes upwarda thrungh 

iLb |i j I r I j 1 1 >peniiig m the Cireat adductor, 

bejonJ »bi li II 11 cjiliLd the auperhcial femoral It lies 
inteiiial to thR arteiy below, but soon crosEes it and becomes 
external above. It receires branches corresponding to those 
of the Dopliteal aitecy. 

Sapei-Jicioi /'emorui.— The superficial femoral vein ia the 
coutiouation of the popliteal, and ascends the thigli to the 
point below Poupart's ligament, where the deep t'eniorBl 
joins it. It follows the artery, lying external to it below, 
but liaally getting behind it. 

Jhfp Femond, — The deep femoral joins the superlioi^> 
femoral tu form the common femoral. '' 

Common FemoiiU. — 'J'his vein is formed by the d( 
femoral and the aaperficial femoral, and Ires to the ini 
ride irf' the commou femoral artery. It terminates undet' 
Poupart's ligameut in the external iliac vein. Between it 
and uimbemat' B ligament is the internal femoral ring, The 
reinoni veins receive branches corresponding to those given 
at by the arteries of the same name. 

ExUrnal i^ioc— The external iliac extends from Pou- 
part's ligament upwards and inwards, to a point opposite 
the sacro-iliac symphj-ais, where it joins the iaternnl iliac 
and makes the common iliac vein. On the right side it lies 
first internal to, and then beneath, the artery. On the left 
ude the vein ia internal throughout. Its branches are the 
superficial and deep epigastric and circumflex iline veins. 
It bos no valves. 

Iidernai JHac. — The internal iliac is formed by thi 
alcscence of the veniE comites of the branches of the i; 
nnl iliac artery. It lies at tirst inside the artery and thi 
behind it. The blood is, therefore, returned by these 
OUR branches from within and vrithout the pelvis. 

Comtmm Iliac. — The common iliac, formed by the jane- 
tion of the external and internal iliac veins, extends from 
tlie BBCrt»-iliec symphysis to the level of the intervertebral 
cartiUge between the fourth and fifth lumbar vertebi 
where the two common iliscs form the inferior ver 
On the ri^lit side, thie vein u^^cends in an almost 
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direction, while on the left it crosses more obliquely towards 
the right, and is longer. All the iliac veins lie to the inner 
side of the corresponding arteries, excepting the common 
iliac of the right side, which is partially external to the ac- 
companying artery. The common iliac veins receive the 
ilio-lumbar, and sometimes the lateral sacral veins. The 
middle sacral generally terminates in the left common iliac. 

Inferior Vena Cava, The inferior vena cava collects the 
blood from all that portion of the body below the dia- 
phragm. Commencing at the right of the cartilage between 
the fourth and fifth lumbar vertebrae, where the common 
iliacs unite, the vena cava ascends in front of the spinal 
column and to the right of the aorta. It pierces the tendon 
of the diaphragm and opens into the right auricle. The 
inferior vena cava receives the following veins : — 

Lumbar, 

Eight spermatic (left goes to left renal), 

Ovarian (in the female). 

Renal, 

Right supra-renal (left emptying into renal), 

Right inferior phrenic (left going to renal), 

Hepatic (formed from intra-lobular by sub-lobular veins). 

These branches require little description, as they corre- 
spond closely with the arteries. These phrenic veins are 
called inferior, because there are superior phrenic veins on 
the upper surface of the diaphragm accompanying the 
phrenic nerve. 

The relative position of the large veins of the trunk may 
be recollected by the general rule that those above the dia- 
phragm lie in front of their arteries, while those below it, 
except the renal, lie behind. 

THE PORTAL SYSTEM. 

The portal system of veins comprises : — 

Inferior mesenteric. Splenic, 

Superior mesenteric, Ghastric, 

which collect the blood from the digestive organs and the 
spleen and carry it to the liver. 

Mesenteries. — The inferior and superior mesenteric veins 
collect the blood from the intestines by means of branches 
corresponding to those of the mesenteric arteries. They 
accompany those arteries, and the superior, after receiving 
the right gastro-epiploic vein, joins the splenic to make the 
portal ; while the inferior terminates in the splenic vein. 



THE VEINS. 



107 



Splenic. — The splenic, commencing in the substance of 
the spleen, runs horizontally inwards to form, with the 
superior mesenteric, the portal vein. It receives 
Vasa brsevia, Pancreatic, 

Left gastro-epiploic, Pancreatico-duodenal, 
and Inferior mesenteric. 

Portal Vein, — ^The portal vein (vena portae, not vena 
porta), formed by the union of the superior mesenteric and 
splenic veins, ascends through the lesser omentum behind 
the hepatic artery and duct to the liver, which it enters by 
the transverse fissure. It is about four inches long, and 
divides, first, into two branches. These further subdivide, 
following the ramifications of the artery and duct, to become 
the inter-lobular veins. Besides a small branch, the cystic, 
it receives the gastric vein. 

Gctst^'ic-^The gastric runs, with the gastric artery, upon 
the lesser curvature of the stomach from left to right to 
join the portal vein. 

The formation of the portal vein will be understood by 
this table : — 



Middle colic, 






Right colic, 






Ileo-colic, 


- superior 




Small intestinal. 


mesenteric. 




Right gastro-epiploic, J 
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branches. 


Inferior mesenteric. 




gastric. 


Vasa brevia, 




cystic. 


Left gastro-epiploic, 


[- splenic. J 




Pancreatic, 






Pancreatico-duodenal, 
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These are — 

Great cardiac. Anterior cardiac. 

Posterior cardiac, Veins of Thebesius, 

The great cardiac runs in the anterior interventricular 
groove from the apex to the base of the ventricles, where it 
curves around in the auriculo-ventricular groove to the 
back of the heart and becomes the coronary sinus. It has 
valves at its opening into this sinus. 

The posterior cardiac also commences at the apex but 
ascends along the posterior interventricular groove and 
terminates in the coronary sinus. 
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The anterior cardiac veins, three or four in number, 
extend from the surface of the right ventricle and open 
into the right auricle. 

The Veitis of ThebesitiSj are a number of small vessels, 
returning the blood from the substance of the heart and 
emptying separately into the right auricle. 

The Coronary Sinus is the continuation of the great car- 
diac vein, and lies in the posterior portion of the left auri- 
culo-ventricular groove. It is about an inch long, and enters 
the right auricle, being furnished by a fold of endocardium 
called the coronary valve. It receives the great cardiac, 
posterior cardiac, and some smaller veins. 

THE LYMPHATICS, OR ABSORBENTS. 

The lymphatic system includes the lymphatic glands and 
the lymphatic and lacteal vessels. The lacteals are the lym- 
phatic vessels of the small intestine, and carry not only lymph, 
but the chyle, which gives them a white color. The other 
lymphatics carry lymph only. The lymphatic vessels are 
delicate, transparent tubes, furnished with valves like the 
veins. They have been found in nearly every structure, but 
their presence has not been proved in bone, cartilage, ten- 
don, nor in the brain and spinal cord substance. They are 
arranged in superficial and deep groups ; and begin as plex- 
uses, which empty into larger vessels, and these into still 
larger, until the largest lymphatic ducts open into the ven- 
ous system by the subclavian veins. The lymphatic glands 
are situated in the course of the lymphatic vessels, especially 
in the neck, axilla, groin, mesentery, along the great ves- 
sels of the abdomen, and in the mediastinal spaces. The 
larger vessel, before entering a gland, breaks up into little 
branches, called afferent vessels ; these form a plexus within 
the gland, and then combining together, make their exit as 
a few efferent vessels, which finally coalesce to make a larger 
trunk. 

The lymph and chyle are conveyed into the blood current 
by the right and left lymphatic ducts. The left is much the 
larger, and is usually called the thoracic duct. It carries 
the chyle, and the lymph from the greater part of the 
organism. 

Thoranc Duct. — This is the great channel for the chyle, 
and for the lymph from every part of the body, except the 
right arm, right side of head, neck, and chest, and upper 
surface of liver. The right lung, and right side of the heart 
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are included in the lymphatic distribution of the right side, 
but the left lung and left side of the heart have lymphatics 
terminating in the thoracic duct. The thoracic duct begins 
in the receptacle for chyle (receptaculum chyli), which lies 
in front of the second lumbar vertebra, to the right of, and 
behind the aorta. The duct goes up through the aortic 
opening in the diaphragm, continues in front of the spine 
in the posterior mediastinum, and at the level of the fourth 
dorsal vertebra inclines to the left of the column, keeping 
behind the aorta. It continues to ascend until, at the upper 
edge of the seventh cervical, it curves forwards and down- 
wards, and, passing in front of the Anterior scalene muscle, 
discharges its contents into the subclavian vein at its angle 
of junction with the internal jugular. It has valves through- 
out its course, especially at the upper part. It receives the 
lymphatic trunks coming from all parts of the body and 
limbs, with the exceptions mentioned above. 

Right Lymphatic Duct. — This is only an inch long, and, 
after receiving the vessels from the right arm, the right 
side of head, neck and chest, and the upper surface of the 
liver, empties into the right subclavian at its union with the 
internal jugular. Its orifice is guarded by valves also, to 
prevent regurgitation of blood from the vein. 

Lymphatic Glands and Sm,all Vessels. — These are named 
from the regions in which they are located, and do not need 
detailed description. Thus we have, occipital, posterior au- 
ricular, submaxillary, cervical, mediastinal, axillary, sacral 
and lumbar lymphatic glands ; and lymphatic vessels cor- 
responding. 
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CHAPTER V. 



THE NERVOUS SYSTEM. 

The nervous system comprises the cerebro-spinal system 
and the sympathetic system. The former is often called 
the system of animal life, because it presides especially over 
the functions of locomotion, volition, sensation, etc.; the 
latter that of organic life, since the functions of nutrition 
and growth seem to be under its sway. Each of these sys- 
tems is made up of ganglia and nerves, which are composed 
of the three varieties of nervous tissue. 

The principal part of the nervous system consists of the 
two forms of structure called the gray or vesicular, and the 
white or fibrous. The gray nervous tissue is supposed to 
be that in whick the nervous impulses and impressions origi- 
nate, while the white acts as a conductor for such impulses 
and impressions. This may be illustrated by calling the 

fray or vesicular matter the galvanic battery; the white or 
brous portion, the telegraph wires. There is, however, a 
third form of nervous matter, found especially in the sympa- 
thetic system and in the olfactory nerve, which is called the 
gelatinous (fibres of Remak). As there is still a difference 
of opinion as to the true nature of this tissue, it is less im- 
portant than the two forms mentioned above. 

The gray, or vesicular, nervous tissue is found in the 
middle of the spinal cord, the surface of the brain and in the 
ganglia, but not in the nerves. It consists of corpuscles, or 
vesicles of various forms, containing nuclei ana nucleoli. 
The white or fibrous tissue is found in the exterior of the 
cord, the interior of the biain, in the nerves, and in a great 
part of the sympathetic system. It is composed of a series 
of tubes, each of which has an axis-cylinder, surrounded by 
the white substance of Schwann, and enclosed in the tubular 
membrane. The white substance is supposed to be fluid fat, 
and serves to protect the axis cylinder, which is the true con- 
ductor. It will be seen that the axis cylinder resembles the 
delicate telegraph wire of copper enclosed in rubber insulating 
material, and surrounded by a protecting sheath. Many of 
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these tubes placed side by side form a bundle, and these 
bundles are placed together to form larger or smaller nerves. 
The investment around the bundles is called the neuri- 
lemma, or perineurium. The completed nerves themselves 
have also a sheath. As a nerve runs to a ganglion, or 
towards a single cell or vesicle, it splits up into its ultimate 
nerve tubules, and these lose their white substance and prob- 
ably join the cell as simple axis-cylinders. 

It is necessary that the nervous tissue be held together 
whenever it is massed, as in the brain and cord ; hence, it 
is supported and joined by a network of connective tissue, 
called the neuroglia, or '^ nerve glue." 

The ganglia, found throughout various parts of the nervous 
system, are independent nerve centres, similar to, but much 
less complex than the brain. They consist of gray substance 
traversed by nerve fibres, either tubular or gelatinous. 

A plexus is a communication between several nerves, 
where their branches, by joining and separating, have their 
fibres intermingled. A sensory, centripetal, or afferent 
nerve transmits nervous impressions from the peripheral 
end towards a centre, such as the brain. A motor, centri- 
fugal, or efferent nerve transmits impulses from the centre 
towards the parts to which the nerve is distributed, and thus 
causes motion, secretion, etc. 

Sensory nerves terminate as minute plexuses, as end 
bulbs of Krause, tactile corpuscles of Wagner, and Pacinian 
corpuscles. In special organs their terminations are more 
complex and still less perfectly understood. Motor nerves 
terminate in muscles as plexuses, or in motorial end-plates. 
The central termination of nerves has not been made out, 
though it seems probable that the axis cylinders terminate 
in vesicles of the gray matter. 

THE CEREBRO-SPINAL SYSTEM. 

This system, called also the nervojus system of animal 
life, consists of, 1, the brain and spinal cord, termed the 
cerebro-spinal centre or axis ; 2, the ganglia, situated upon 
some of the nerves ; and 8, the nerves. 

TUE SPINAL CORD AXD MEMBRANES. 

We shall consider the cord and its membranes before the 
brain, because it is much more readily und(?rstood. The 
cord, surrounded l)v its membranes, lies in the spinal canal 
formed by the vertebra? and their ligaments. The mem- 
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branes are : 1, the outer or dura mater, a fibrous structure ; 

2, the middle or arachnoid, which is serous tissue ; and 

3, the inner or pia mater, which is a vascular membrane. 
The relative position of these coverings may be recollected 
by the word PAD, the first letter signifying the internal 
membrane. 

Dura Mater. — This covering extends from the foramen 
magnum of the occipital bone, to the edge of which it is 
fastened, to the coccyx, where it, after becoming a mere 
cord, is attached to the periosteum on the back of this bone. 
It is continuous with the dura mater of the brain, and forms 
sheaths for the spinal nerves. It differs from the similar 
covering of the brain, because it does not serve as an 
internal periosteum, nor form sinuses or partitions. 

Arachnoid. — This is a serous sac, having a parietal layer, 
lining the inner surfj\ce of the dura mater, and a visceral 
layer, covering the pia mater and the cord. This is, to my 
mind, the simpler method of describing the structure, though 
some believe that there is really no parietal layer next to the 
dura mater, but state that the inner surface of the dura 
mater is merely covered by a layer of epithelium. Between 
the arachnoid and the pia mater is the sub-arachnoid space ; 
the arachnoid cavity is between the two layers of arach- 
noid. 

Pia Mater. — This is chiefly a vascular covering, and is 
closely attached to the surface of the cord, sending delicate 
processes into the anterior and posterior fissures. At the 
lower end of the cord the pia mater is continued downwards, 
as a narrow thread. This is called the terminal filament 
(filum terminale), and joins the dura mater. On each side 
of the cord, between the anterior and posterior roots of 
spinal nerves, extends a serrated band, which stretches from 
the pia mater to the dura mater, thus uniting the two layers 
of arachnoid at each point of serration. This is called the 
dentated ligament, or lateral ligament, of the cord, while the 
terminal filament spoken of is the central ligament. These 
maintain the cord in position as it floats in the sub-arachnoid 
fluid. 

SPINAL CORD. 

The spinal cord, or marrow, is about sixteen inches long, 
and weighs one arid a half ounces ; it does not fit the canal 
tightly, and only extends through two-thirds of the length of 
the bony canal. It floats in the sub-arachnoid fluid and 
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moves up and down, during flexion and extension of the 
back. 1 he cord proper terminates at the lower edge of the 
first lumbar vertebra ; it presents an enlargement where 
the nerves forming the brachial plexus are given off, and 
another at the origin of the lumbar and sacral plexuses. 
The nerves going to these two plexuses are contained in 
the spinal canal, before reaching their respective interver- 
tebral foramina, and constitute the so-called horse-tail 
(Cauda equina). 

The structure of the cord is seen by a transverse section, 
which shows that the white matter constitutes the exterior 
and the gray matter the interior of the organ. The gray 
matter, in a transverse section, has somewhat the appear- 
ance oi a letter H with crescentic sides, and with the pos- 
terior arms longer and more narrow than the anterior arms. 
The horns of gray matter and the connecting band, or gray 
comniissure, differ, relatively, in shape in different regions 
of the cord. 

Fissures.— The anterior median fissure runs down the 
front, and the posterior median fissure down the back of the 
cord. The lateral halves so formed are divided into ante- 
rior, lateral and posterior columns by two grooves, from 
which the anterior and posterior roots of spinal nerves arise. 
These fissures are called right and left antero-lateral, and 
right and left postero-lateral fissures. On each side of the 
posterior median fissure there is a small groove, without 
special name, which gives rise to the existence of the small 
posterior median column, really a part of the posterior 
column. 

Colurmis. — The columns, then, are: 1, the anterior, which 
is continuous with the anterior pyramid of the medulla 
oblongata ; 2, the lateral, continuous with the lateral tract 
and olivary body of the medulla oblongata ; 3, the pos- 
terior, continuous with the restiform body ; and 4, the 
posterior median column becoming the posterior pyramid 
of the medulla oblongata. The anterior and lateral columns 
are sometimes denominated together the antero-lateral 
column, because the line of division is very indistinct. 

(.'anal, or Ventridf, of the Cord. — In the foetus, until the 
sixth month, and sometimes in adults, there is seen a cen- 
tral canal extending the whole length of the cord. This is 
continuous with the fourth ventricle of the brain, and is 
called the canal of Stilling or the ventricle of the cord. Its 
remains can always be seen at the top of the cord. 
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THE BRAIN AND ITS MEMBRANES. 

The membranes of the brain are similar in name and 
structure to those of the cord. 

Dura Mater. — 'J'he dura mater of the brain, however, 
forms the internal j)erio8teum of the cranial bones, separates 
its layers t© form the sinuses described under the venous 
system, and is reflected to form certain partitions between 
various portions of the brain. • It is a fibrous membrane, 
and has upon its surfaces near the superior longitudinal 
sinuses the Pacchionian bodies, which are rare in infancy, 
and whose function is unknown. The processes, or parti- 
tions, formed by the dura mater are : the falx cerebri j 
between the two hemispheres of the brain ; the tentorium 
cerebellij which is horizontal and lies between the cerebrum 
and cerebellum ; and the falx cerebeUi, reaching vertically 
from the lower surface of the tentorium to the foramen 
magnum, and thus separating the two hemispheres of the 
cerebellum. 

Arachnoid. — This is the middle or serous covering, and 
has a visceral and a parietal layer. AVhere it stretches across 
the base of the brain, between the middle lobes and in front 
of the pons Varolii, the visceral layer has beneath it the 
anterior sub-arachnoid space. Where it extends from the 
cerebellum to the medulla oblongata is found the posterior 
sub-arachnoid space. 

ria Mater. — The pia mater contains the small vessels, and 
covers and dips between the convolutions. It gives off 
through the transverse fissure of the brain a process, which 
enters the interior of the brain and becomes the velum inter- 
positum. 

THE BRAIN. 

The brain, or cncephalon, consists of the cerebrum, which 
is nearly seven-eighths of the whole, the cerebellum, the 
medulla oblongata, and the pons Varolii. The weight of the 
male brain is fifly ounces, of the female forty-five ounces 
avoirdupois. 

As the spinal cord has been described already, it will be 
well to discuss first the medulla oblongata, which is the 
continuation of the cord, and resembles it in its general 
anatomy. 

THE MEDULLA OBLONGATA OR BULB. 

The shape of this portion of the brain is pyramidal, with 
its base upwards. Its length is one and a quarter inches. It 



THE BRAIN. 115 

lies upon the basilar process of the occipital bone, extend- 
ing from the pons Varolii down to the foramen magnum. It 
has an anterior median fissure like the spinal cord ; and at 
the upper part of the fissure the decussation, or crossing, of 
the fibres of the two sides is seen. The posterior median 
fissure gradually widens and reveals the flow of the fourtli 
ventricle of the brain. The surface is divided on each side 
into the anterior pyramid, lateral tract and olivary body, 
restiform body, ana posterior pyramid. 

The anterior pyramid^ is a continuation upwards of the 
anterior column of the cord, and lies between the anterior 
median fissure and the olivary body. Its inner fibres and 
the deep fibres of the lateral columns of the cord are seen to 
decussate with those of the opposite pyramid. 

The lateral tract below is wide and corresponds with the 
lateral column of the cord, but above it becomes narrowed 
by the insertion of the olivary body between it and the 
anterior pyramid. The olivary body is an oval projection, 
half an inch in length, lying between the parts just mentioned. 
On section it is found to be a ganglionic mass, containing a 
nucleus called the dentate body. 

T he restiform or *' rope-shaped" ?>or7.y is continuous with 
the posterior column of the cord. In the upper part of the 
medulla oblongata the two restiform bodies diverge, and 
enter the cerebellum, receiving the name inferior ])e(hincles 
of the cerebellum. 

7^ Ae po5^enorp//ra»nVZ corresponds with the small portion 
of the spinal cord called tlie posterior median column. It 
consists entirely of white fibres. The two diverge to form 
the lower angle (calamus scriptorius) of the fourtli ven- 
tricle. 

The posterior surface of the medulla oblongata forms a 
portion of the floor of the fourth ventricle, as will be under- 
stood when it is said that this ventricle li(;s al)ove the 
medulla oblongata and below the cerebellum. The gray 
matter seen in the floor of this cavity is continuous with the 
gray matter of the cord. At the lower angle is seen the 
opening into the cord, called the canal of Stilling, the 
ventricle of Arantius, or, best of all, the ventricle of the 
cord. 

The course of the fil)res of the medulla oblongata is 
complicated, an<l not completely made out by physiologists, 
though some i)oints are now well established. 
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THE PONS VAROUI. 



This body is aptly termed the bridge of Varolius, for it 
joins the cerebellum, cerebrum and medulla oblongata 
together. It lies in front of, and between the two halves of 
the cerebellum, and is about an inch and a half from side to 
side. Its fibres on the surfece run transversely, and thus 
it resembles a bridge from one hemisphere of the cere- 
bellum to the other. Its connection with the cerebellum 
forms on each side the middle peduncle of the cerebellum. 
Its anterior surface is grooved for the basilar artery ; its 
posterior forms the floor of the upper part of the fourth 
ventricle. It consists of layers of transverse and longi- 
tudinal fibres and an intermingling of gray matter. The 
former connect the two halves of the cerdbellum ; the latter 
are continued up from the spinal cord and medulla oblon- 
gata, principally to the cerebrum. 

THE CEREBRUM. 

This, the largest portion of the brain, is formed of two 
lateral halves or hemispheres, separated by the longitudinal 
fissure, in which the falx cerebri is situated. In front the 
separation is complete, but behind the hemispheres are 
united at the bottom of the fissure by the white corpus 
callosum. 

Unfortunately the topography of the cerebrum, and 
indeed of the whole encephalon, is burdened with many 
difficult Latin names. It is impossible to use the English 
synonyms, because they would be so unlike the Latin and 
so untarailiar that it would only increase the confusion. I 
shall endeavor to elucidate the subject by employing as few 
Latin names as possible, and by omitting all mention of 
unimportant localities, even though they have long titles. 

The surface, or cortical substance, of the cerebrum con- 
sists of gray matter, and is marked by deep, irregular 
furrows, dividing it into convolutions. These lurrows are 
more readily traced when the pia mater has been carefully 
removed. The convolutions (or gyri) and the fissures 
(or sulci) greatly increase the gray surface of the brain, and 
are more marked in the higher animals than in the lower, 
and in the adult than in the child. 

There are five lobes of the cerebrum; 1, the frontal, 
2, parietal, and 3, occipital, named afler the overlying 
cranial bones ; 4, the tempOro-sphenoidal, below the hori- 
zontal branch of the fissure of Sylvius and lying in the 
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depression made , by temporal and sphenoid bones; and 5, 
the triangular island of Keil, lying at the bifurcation of the 
fissure ot Sylvius and covered by the overhanging frontal 
and temporo-sphenoidal lobes. 

These lobes are divided by various fissures into the convo- 
lutions above mentioned, and there is a general resem- 
blance in regard to the outlines of the convolutions in all 
human brains. Hence many of the fissures and convolu- 
tions have been named. The most constant and important 
should be learned. 

Fissures, — The longitudinal fissure on the convexity 
divides the cerebrum into two lateral hemispheres and 
receives the falx cerebri. The fissure of Sylvius, lying at 
the base, separates the frontal and parietal lobes, and soon 
divides into an ascending and a horizontal branch. Jt thus 
forms also the division, more or less distinct, between th<' 

Sarietal and temporo-sphenoidal lobes. The fissure of 
Rolando runs downwards from the longitudinal fissun." 
towards the posterior part of the Sylvian fissure, and sei>a- 
rates the frontal and parietal lobes at their up}K*r i)art. 
The line of division between the j)arietal and oeeipital 
lobes is the parieto-occipital fissure, sometimes better 
marked on the inner surface of the hemisphere than on its 
convexity. On the inner surface is seen the calloso- 
marginal fissure, just above the convolution over the cor])us 
callosum ; the ends of the fissure of Rolando and of the 
parieto-occipital fissure; and a horizontal fissure joining the 
last, called the calcarine fissure. 

Convolutions. — On the upper and outer, or convex sur- 
face, we have the convolution of the longitudinal fissure, 
running along the edge of the fissure and curving ov(m' the 
front and back of the hemisphere to the base of the cere- 
brum. In front of the fissure of Kolando is situated the 
ascending frontal convolution and behind it the ascending 
parietal convolution. These are the most important to 
remember, because the names superior, middle and inferior 
frontal, superior, middle and inferior oeci])ital, sui)erior 
and inferior parietal, superior, middle and interior temj)oro- 
sphenoidal are sufficiently explanatory. 

The island of Reil, a triangular portion, of^en called the 
fif\h lobe, lies in the bifurcation of the fissure of Sylvius, 
and consists of a half dozen convolutions, called "covered 
convolutions" (gyri operti), because overhung by the ad- 
jacent lobes. 
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On the inner or flat surface of the hemisphere is seen the 
convolution of the corpus callosum, lying over the corpus 
callosum and following its curvature. It is frequently called 
the gyrus fornicatus. Above it runs the calloso-marginal 
fissure. On this same surface, between the end of the fissure 
of Rolando and the parieto- occipital fissure, is the square or 
quadrate convolution, and between the parieto-occipital and 
tne calcarine fissures, the wedge or cuneate convolution. 

THE BASE OF THE CEREBRUM. 

The under surface of the cerebrum shows the end of the 
longitudinal fissure separating the right and left frontal lobes, 
the fissure of Sylvius on each side, separating the frontal 
from the temporo-sphenoidal lobe, and the flattened occipital 
lobes. The base of the brain is usually studied with the 
pons, medulla oblongata and cerebellum attached to the 
cerebrum, as a better idea of the relation of parts and of the 
origin of nerves is thus obtained. The vessels and mem- 
branes should be carefully removed, in order to see the parts 
to be described. The arterial circle of Willis has been fully 
discussed under the arteries. The prominent points at the 
base of the cerebrum are placed in the following list. I 
begin anteriorly and go back to the pons Varolii, already de- 
scribed, but omit the cranial nerves, to be discussed later: — 

Olfactory bulbs. Tuber cinereum, 

Corpus callosum, Infundibulum, 

Lamina cinerea. Pituitary body, 

Anterior perforated spaces. Corpora albicantia, 
Optic commissure. Posterior perforated space, 

Crura cerebri. 

Olfdctory Biilhff. — These are oval bodies attached to the 
anterior part of the olfactory nerves, and lie one on each 
side of the longitudinal fissure, making depressions in the 
frontal lobes. 

Corpus Callosum. — The corpus callosum is seen curving 
around from the upper portion of the longitudinal fissure, as 
soon as the frontal lobes are separated. It is a white body 
and terminates at the lamina cinerea. Its bent portion is 
called the genu or knee. It has on each side a band run- 
ning towards the fissure of Sylvius called a peduncle. 

Lamina Cinerea. — This is a layer of gray matter forming 
the anterior part of the floor of the third ventricle, and ex- 
tending backwards from the corpus callosum to the tuber 
cinereum. It is partly hidden by the optic commissure. 
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Anterior Perforated Spaces. — The small vessels to the 
corpora striata, in the interior of the cerebrum, pass through 
a layer of gray matter at the beginning of the fissure of Syl- 
vius, and behind the roots of the olfactory nerve. These 
spaces are called anterior perforated spaces. 

Optic Commissure. — ^The two optic nerves join together 
like the two parts of a letter X. The point of crossing is 
called the optic commissure ; the parts behind, the optic 
tracts ; the portions in front, the optic nerves. The com- 
missure is situated over the lamina cinerea, when the brain 
lies upside down for examination. 

Tuber Cinereum. — This eminence of gray matter is 
situated behind the optic commissure, and forms part of the 
floor of the third ventricle. From it extends a funnel- 
shaped process, the infundibulum, which is attached to the 
pituitary body. The cavity or canal of the infundibulum 
communicates with the third ventricle. The infundibutfim 
and pituitary body are often torn away in removin": the 
brain from the skull, and the tuber cinereum alone remains. 

The pituitary body is a gray vascular mass of two lobes 
lying in the sella Turcica, where it is held by the dura 
mater stretched across from the clinoid prociisses. It 
resembles in structure the ductless glands, and is attached 
to the base of the cerebrum by the infundibulum. 

The corpora albicaiitia (singular, a corpus albicans) are 
two white nodules lying behind the tuber cinereum and 
between the crura cerebri. They are really the lower ends 
of the anterior crura of the fornix, which bend and thc^n 
pass upwards to the optic thalami. A better name for them 
IS the bulbs of the fornix. 

PosteHor Perforated Spare. — This space lies between the 
crura cerebri and behind the corpora albicantia. and admits 
the vessels going to the optic thalami. Th<»re is only one 
posterior, though there are two anterior perforated spares. 

Crura Cerebri. — These peduncles of the cerel)runi are 
two thick bundles of fibres extending from under the edge 
of the pons to the optic thalami. They diverge as they 
leave the pons, and leave the interpeduncular s])ace in 
which lie the tubcir cinereum, corpora albicantia and pos- 
terior perforated space, already descril)ed. They are 
crossed by the optic tracts, and contain a gray nucleus 
called the locus niger. They consist of the fibres of the 
cord and medulla oblongata, continuing ui)warils to the 
cerebrum. 
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THE INTERIOR OF THE CEREBRITM. 

The general structure of the cerebrum will be understood 
by this description : The two peduncles diverge, enter the 
cerebrum, and pass to the great ganglia of the brain, of 
which there are two in each hemisphere. The anterior is 
the striated body (corpus striatum), the posterior the optic 
bed (thalamus opticus). In a general way it may be said 
that the motor fibres of the cord and peduncle come from 
the striated body, the sensory fibres go to the optic thalamus. 
The two hemispheres of the cerebrum are joined by the 
corpus callosum, which is composed of transverse fibres and 
acts like a bridge. This stretches from side to side above 
the great ganglia. The cavity left below the corpus 
callosum and between the peduncles and ganglia of the two 
sides is the ventricular cavity. The upper part of this is 
divided into two lateral ventricles by the septum lucidum ; 
under these lies the third ventricle, separated from them by 
the fornix and velum ititerpositum, but communicating 
with them by the foramen of Monro. There is a small 
canal running from this third ventricle backwards to the 
fourth ventricle, previously stated as being above the 
medulla oblongata and below the cerebellum. This is the 
aqueduct of Sylvius. Within the septum lucidum is a 
small cavity called the fifth ventricle. 

DETAILS OF THE INTERIOR OF THE CEREBRUM. 

If the upper part of the hemispheres be removed with a 
scalpel, the white matter of the interior presents an oval 
surface, surrounded in each hemisphere by a border of 
gray matter. These are called the lesser oval centres. 
Between them is the remains of the longitudinal fissure, at 
the bottom of which lies the corpus callosum. The space 
between the top of the corpus callosum and the overhang- 
ing convolutions is sometimes called the ventricle of the 
corpus callosum. The name, however, tends to cause con- 
fusion and should be discarded. If the section is made on 
a level with the corpus callosum, the oval surface formed 
by the white matter of the two hemispheres and joined by 
the corpus callosum is called the greater oval centre. In 
the white matter so exhibited are numerous red points, 
caused by the incision dividing small vessels. 

The corpus cal/osftm, the anterior end of which was seen 
at the base of the brain, is exposed by the last section. It 
is four inches in length, and in front curves around to the 
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base of the brain. Its fibres run transversely and unite the 
two hemispheres. Its posterior end is attached to the 
fornix which lies underneath. Upon its upper surface are 
seen the median raphe and longitudinal striations. The 
innermost of these striations are improperly called nerves 
of Lancisi. 

The Lateral Ventricles. — These cavities are shown by 
cutting through the corpus callosum and the white sub- 
stance at its margins. They are lined by serous membranes, 
and each one has a central cavity and three prolongations, 
or horns. The anterior horn, or cornu, runs forwards into 
the anterior lobe of the cerebrum, the posterior into the pos- 
terior lobe, the middle or descending downwards into the 
middle lobe. The ventricles are separated from each other 
by the septum lucidum, which is a vertical partition extend- 
ing from the corpus callosum down to the fornix. The 
roof of each lateral ventricle is formed by the corpus callo- 
sum ; the floor is made up of a number of structures, which 
I shall enumerate by beginning in front. They are the cor- 
pus striatum and optic thalamus, with the taenia semicircu- 
laris between them, the choroid plexus, corpus fimbriatum, 
fornix, and major and minor hippocampi. 

Corpus Striatum. — This large motor ganglion is so called 
because a section shows it to consist of white and gray 
matter giving a striated appearance. It is an oval mass and 
lies partly in the floor of the lateral ventricle and partly im- 
bedaed in the white matter of the cerebrum. 

Tcftnia Semicirailaris. — This narrow band lies in the 
groove between the corpus striatum and the optic thalamus. 

Tke optic thalamus is the large sensory ganglion of the 
brain, and lies behind and to the inner side of the striatc^d 
body. It forms the lateral boundary of the third ventricle, 
to be described hereafter, and lies upon the cms cerebri of 
the corresponding side of the brain. On its posterior and 
inferior portion are situated the geniculate bodies. 

The choroid plexus is a vascular membrane which emerges 
from under the edge of the fornix and can l)o seen descend- 
ing into the middle horn. It is the margin of the velum in- 
terpositum, which lies under the fornix and which is a 
portion of pia mater from the exterior of the brain. This 
process of pia mater enters the interior of the cerebrum 
through the transverse fissure, which isal)ove the ccrolu'llum. 
The choroid plexus of one side joins with that of the other 
through the foramen of Monro, which connects the two 
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lateral ventricles and is situated behind the anterior pedun- 
cles of the fornix. 

The CO i-p Hs ^fimhr latum is a name given to the edge of the 
fornix overlying the choroid plexus. 

Fornix. — This triangular structure lies under the corpus 
callosum ; behind they are continuous, but anteriorly they 
diverge from each other, on account of the fornix curving 
downwards. The vertical partition called the septum luci- 
dum is placed between their anterior portions. The fornix 
in front divides into two crura or peduncles, which pass to 
the base of the brain and form the corpora albicantia. The 
fornix posteriorly is continuous with the lesser hippocampus, 
an elevation lying in the posterior horn of the ventricle ; and 
laterally with the greater hippocampus, an elevation descend- 
ing into the middle horn and terminating as the pes hippo- 
campi, or sea-horse's foot. Between the two hippocampi is 
the collateral eminence, or accessory foot. 
. Transverse section of the greater hippocampus shows it 
to be produced by one of the convolutions, that of the corpus 
callosum, doubling upon itself, so that the white convexity 
projects into the middle horn of the ventricle. The gray 
matter on the surface of this convolution can be seen by 
raising the edge of the* corpus fimbriatum. This gray matter 
forms the so-called fascia dentata, which is really outside 
the cavity of the horn and belongs to the external surface of 
the hemisphere. On the inferior surface of the fornix are 
some lines resembling a harp, hence called the lyra. Under 
the fornix is seen the transverse fissure through which the 
pia mater enters to form the velum interpositum. 

The , fifth ventricle lies between the two layers of the sep- 
tum lucidum, and i% a mere slit, lined with serous mem- 
brane. In the foetus the fifth ventricle communicates with 
the third ventricle below. 

The velum wtprpmdtnm, is the delicate veil stretched 
across the top of the third ventricle, and lying underneath 
the fornix. It is a portion of pia mater that has entered by 
the transverse fissure. On its edges are the choroid plexuses 
of the lateral ventricles. On its inferior surface the choroid 
plexuses of the third ventricle, and small arteries and veins. 
The veins, veins of Galen as they are called, empty into 
the straight sinus. 

Third Ventricle. — The space or cavity beneath the velum 
interpositum and between the two optic thalami is called 
the third ventricle. Its floor is the lamina cinerea, the tuber 
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cinereum and the adjacent structures, described with the 
base of the cerebrum. It is crossed by three bands or com- 
missures ; the anterior, of white matter, between the two 
striated bodies, the middle, or gray, commissure between 
the optic thalami, and the posterior, of white substance, 
between the optic thalami at the posterior end of the ven- 
tricle. There are four openings leading from the third 
ventricle. In front are the two openings into the lateral 
ventricles, constituting the foramen of Monro ; under the 
posterior commissure the aqueduct of Sylvius, or the road 
from the third to the fourth ventricle ; and in the floor the 
opening into the infundibulum. 

The Foramen of Monro is the oval opening behind the 
anterior peduncles of the fornix, through which the choroid 
plexuses of the lateral ventricles join together, and by which 
communication between the third and the two lateral ven- 
tricles is established. 

The Pineal Gland and Corpora Quadrigemina. Under the 
velum interpositum, and behind the posterior commissure, 
is seen a reddish-gray body lying upon four small eleva- 
tions. It is the pineal gland, and the four elevations are 
called the corpora quaarigemina. The pineal gland is 
attached to the optic thalami by anterior peduncles, easily 
seen, and by inferior peduncles, which are only sliown by 
making a vertical section. It consists of gray matter and 
vessels, and contains small concretions. It is said to have 
a small cavity within it. 

Corpora Quadrigemina. — These four bodies are located 
behind the third ventricle and over the canal between the 
third and fourth ventricle. The anterior are called the 
nates or buttocks, the posterior thfgpestes or testicles. 
Between the testes and cerebellum run bands, between 
which lies the valve of Vieussens giving origin to the 
fourth pair of cranial nerves. The corpora quadrigemina 
are often called optic lobes, because the optic nerves have 
their origin in them. 

Structure of the Cerebrum. — The white matter of the 
hemispheres consists of diverging fibres coming from the 
cord, transverse fibres joining the two hemispheres, and 
longitudinal fibres joining different parts of the same 
hemisphere. 

THE CEREBELLUM. 

The cerebellum lies in the occipital fossa, s(»parated from 
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the cerebrum by the tentorium. It consists of two hemi- 
spheres, marked by transverse fissures dividing the surface 
into layers. The upper surface presents a median ridge, 
called the superior vermiform process, which connects the 
hemispheres; and each hemisphere is divided into an an- 
terior and posterior lobe. The lower surface is separated into 
the hemispheres by a median furrow, the bottom of which 
is the inferior vermiform process. This process is divided 
into three portions ; that in front is called the nodule, the 
posterior takes the name of the pyramid, the middle is the 
uvula. On each side of the uvula there is a projection of 
the hemisphere called the tonsil. The other portions of 
the hemisphere of importance are the posterior, slender, 
and digastric lobes ; and in front of the digastric lobe the 
flocculus, or sub-peduncular, lobe. This lies under the 
middle peduncle of the cerebellum. 

A vertical section of the cerebellum shows in the interior 
of each hemisphere the ganglion, or dentate body, consist- 
ing of gray matter ; and the peculiar arrangement of white 
and gray matter towards the surface, which is called the 
arbor vitae. because it resembles the branches of a tree. 

The cerebellum is attached to the cerebrum and medulla 
oblongata by three pairs of peduncles. The superior 
peduncle extends from the cerebellum to the testes ; the 
middle from the cerebellum to the pons Varolii ; the 
inferior from the cerebellum to the medulla oblongata, 
forming part of the restiform bodies. 

The fourth ventricle is the space between the lower sur- 
face of the cerebellum and the medulla oblongata. It is 
lozenge shaped, and has its sides formed by the converging 
superior peduncleWfcof the cerebellum above and the 
diverging posterior columns of the medulla oblongata 
below. Its floor is the posterior surface of the medulla 
oblongata and pons, its roof the valve of Vieussens and the 
cerebellum. It opens above into the third ventricle by the 
aqueduct of Sylvius (iter a tertio ad quartum veritriculum), 
and below, at the calamus scriptorius, it communicates with 
the canal, or ventricle, of the cord. In the floor on each side 
of the middle line are two longitudinal elevations called the 
fasciculi toretes ; outside of these lies a bluish-gray eminence 
called the locus ca?ruleus, or blue spot. The ventricle 
communicates with the subarachnoid space of the cord by 
an aperture in the pia mater crossing from the cerebellum 
to the medulla oblongata. Two vascular fringes projecting 
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into the ventricle at the sides are called choroid plexuses 
of the fourth ventricle. From the upper part of the floor 
of the fourth ventricle the sixth and seventh nerves arise, 
and from its lower half the ninth, tenth, eleventh and 
twelfth nerves. 

THE CRANIAL NERVES. 

There are twelve pairs of cranial nerves, all of which, 
arising from the encephalon, make their exit through open- 
ings in the base of the skull. The function of these nerves 
differs. Some of them are nerves of common sensation, 
some are nerves of motion, others are nerves of special 
sense, while a few partake of two characters and have 
branches with different functions. 



NUMBER. 

First, 

Second, 

Third, 

Fourth, 

Fiflh, 



NAME. 



Olfactory, 

Optic, 

Motor oculi. 

Pathetic, 

Trifacial or Trigeminal, 



FUNCTION. 

Smell, 
Sight, 
Motion, 
Motion, 

Sensation (large 
root). 
Motion (small root), 
Taste (a small 
branch). 
Motion, 
Motion, 
Hearing, 
Sensation, 



Sixth, Abducent, 

Seventh, Facial, or Portio dura. 

Eighth, Auditory, or Portio mollis. 

Ninth, Glosso-pharyngeal, 

Tenth, Pneumogastric, or Par vagum. Motion, 

Sensation, 
Eleventh, Spinal Accessory, Motion, 

Twelfth, Hypoglossal, Motion. 

This numbering, proposed by Sommering, is the better, 
though some writers still adhere to the old method of Willis, 
who included the Facial and Auditory under the name of 
the seventh, and the Glosso-pharyngeal, Pneumogastric 
and Spinal Accessory under the name of the eighth. The 
Hypoglossal then becomes the ninth. 
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Bulb, which lies on cribriform plate, 

membrane covering septum and 
two upper turbinated bones. The 
trunk and bulb are really part of 
Ihp encpphskin, similar to the ol- 
faclory l.ibea in lower animals; 
they contain gray matter and have 
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Median, from outer and inner cord. 



Branches 



to pronators, to 
anterior mterosseqihs, I flexors,* and to 

muscular, | first 2 Lumbri- 

cals. 



Branches - 



cutaneous, to integument of radial half of 
palm and 3^ fingers. 

Ulnar, from inner cord. 

articular, to elbow and wrist. 

muscular, to muscles of little fingers, all 

Interosseous, last two Lumbricals, and 

Ulnar flexor of wrist, 
cutaneous, to integument of ulnar half of 

palm, and of dorsal and palmar surfaces 

of IJ fingers. 

DORSAL NERVES. 

There are twelve pairs of dorsal nerves, which have their 
exit below the corresponding vertebrae and have posterior, or 
dorsal branches, supplying the skin and muscles of the 
back ; and anterior, or intercostal branches, distributed to 
the chest and abdomen. The intercostals do not unite in 
plexuses, but each one runs separately in the groove at the 
lower margin of the corresponding rib, and has muscular 
and cutaneous branches. The only branch requiring sjpecial 
notice is the lateral cutaneous branch of the second inter- 
costal, which is better known as the Inter costo- humeral. 
This large nerve pierces the chest wall, and crosses the 
axilla to join the lesser internal cutaneous (Wrisberg) of the 
arm. The first dorsal nerve is peculiar, because the greater 
portion of its fibres go to form tne lower part of the brachial 
plexus. Its intercostal branch is, therefore, small. 

LUMBAR NERVES. 

The five pairs of lumbar nerves leave the spinal canal by 
the foramina under the corresponding vertebrae. The pos- 
terior branches supply the back ; while the anterior branches 
of the first four nerves coalesce io constitute the lumbar 
plexus. The anterior branch of xhe fifth and a communi- 
cating branch from the fourth form the lumbosacral nerve, 
which is a constituent of the sacral plexus, as will be shown 
later. 

* The Deep flexor of fingers Is supplied by both median and ulnar ; tlie 
Ulnar flexor of wrist by ulnar nerve. 
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Lumbar 
Plexus. 



1st Lumbar, 

2d Lumbar, 
3d Lumbar, 






LUMBAR PLEXUS. 

Formed from anterior branches of first four lumbar. 

The branches constituting this plexus are united by loops 
of communication, and the six nerves proceeding from it 
are : two from the 1st lumbar ; two from the 2d 5 one from 
the 3d and one from the 4th lumbar, both of which bifur- 
cate and then form two nerves by union of their bifurca- 
tions. 

' Jlio-htpogastric, to gluteal re- 
gion and abdomen. 
Ilio inguinal, to inguinal region 
and scrotum, 
r Genito-crural, to spermatic cord 
I and front of thigh. 
External cutaneous, to outside 

of thigh. 
Obturator, through obturator 
canal to External obturator and 
Adductors and to knee joint. 
Acessori/ obturator, to Pec- 
tineus and hip joint (often 
absent). 
Anterior crural. 

Middle cutaneous, to front of 

thigh. 
Internal cutaneous, to inside 

of thigh and leg. 
Long saphenous, to inside of 

leg and foot. 
Muscular, to muscles of front 

of thigh. 
Articular, to knee joint. 

SACRAL NERVES. 

The roots of the sacral and coccygeal nerves are long and 
form the cauda equina. There are five sacral ; and, there- 
fore, the lower one must make its exit at the foramen 
between the sacrum and#)ccyx. 

SACRAL PLEXUS. 

Formed from anterior branches of upper four sacral and 
6th lumbar, with a branch from 4th lumbar. The branch 
from the 4th lumbar unites with the 5th lumbar, forming 
the lumbo-sa,cral cord, or nerve, which coalesces with the 



4th Lumbar, 
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anterior branches of the 1st, 2d, 3d, and 4th sacral to form 
a single flat band and thus complete the plexus. The plexus 
lies upon the front of the Pyriiormis, and is triangular, with 
the apex towards the great sacro- sciatic notch, through 
which the greater portion escapes from the pelvis, below 
the Pyriformis. 

Branches of sacral Plexus : — 

Muscular, to external rotators on buttock (viz: Internal 
obturator, Gemelli, Quadratus femoris and Pyri- 
formis. 

Superior Gluteal, to Middle and Smallest Gluteals. 

PuDic, re-enters pelvis by small sacro-sciatic foramen, to 
anus, perineum and genitals. 

Small Sciatic, to Great gluteal and back of thigh and 
leg. 

Great Sciatic, largest nerve ; lies midway between tuber- 
osity of ischium and great trochanter ; to flexors of 
leg. 
Internal Popliteal, to calf muscles, Popliteus, and 
knee jomt. 
Posterior Tihiali to Posterior tibial muscle 
and Long flexors. 

internal plantar, to sole of 3 J toes, 

a few Lumbricals. 
external plantar, to sole of 1 J toes, 
Interosseous, a few Lumbricals. 
Short Saphenous, to outside of foot and out- 
side of 5th toe. 

External Popliteal, or Peroneal, back and outside of 
leg, to knee joint, 

Communicating (communicans peronei), to 

join short saphenous. 
MusculO'Cutaneous, to Peroneals, to top of 

toes, except adjacent sides of 1st and ^d. 
Anterior tibial, to Anterior tibial muscle, ex- 
tensors of all t^s, and adjacent sides of 
1st and 2d toes.^ 

coccygeal. 

There is only one coccygeal nerve. It has an anterior and' 
a posterior branch, which are distributed about the coccyx. 
It IS. unimportant. 



THB KKUVSS. 

THE SYMPATHETIC NKRVOUS SYSTEM. 

The sjimpathetii: Hjotem consists of a series of gsDKl 
EitDated on each side oftho Bpinul column and in the ekn 
and connected together by communieiiting brancheB. Froiii 
these gftnglia are distributed branches to the most remote 
r^iponB of the trunlc und extremitieB. The sympathetic 
eystem is ot^n called the nervons system of organic life, 
Kcaiise its abundant dietribntion to the viscera seems tn 
imply its intimate connection with the orgivnio fiinctions of 
growth and nutrition. 

These ganglia may be considered as distinct nervous 
centres, having brandt^s'i^ communication between them- 
aetves, branches of connection with the ecrebro-spinal 
nerves, and branches of distribution to the viscera, arteries 
and the cardiac and semilunar ganglionic masses. The 
Bvmpathetic nerve has a tendency to form intricate plexuses 
anout the arteries. The ganglia of the head, already de- 
scribed with the cranial nerves, lie between the cranial and 
facial bones. The cervical and dorsal ganglia are situated 
on each side of the vertebral bodies; while the Inmbar, sa- 
cral, and coccygeal, lie in front of the corresponding bones. 
The single coccygeal ganglion [?nnglion impar), situated in 
the middle line, joins the gangliated cords of the two sides 
together; and it is believed by some that the cranial ganglia 
are in a similar manner united above by a ganglion, (of 
Itibee) located on the anterior communicating artery of the 
cerebrum. 

The number of ganglia on each side varies somewhat, 
because they occasionally coalesce. The regions h ave 
□snally the number assigned in the table below i- '^^ 

Cerebral portion, 1 in middle line, if it really e 
glion of Hibea, 



n each side. 



Cephalic porti 
Certical 
Donsl 
Iinmbar 

Coccygeal 



These have already been described, with the 
nerves, on page 134. They are named the ophthalmic 
spheno-pniatine, ihe otic, and the Bub- maxillary. 
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CERTICAL GANGLIA. 

There are three in number on each side, and are called 
superior, middle and inferior. The superior, and largest, 
lies alongside of the third cervical vertebra and behind the 
carotid sheath ; the middle is small and sometimes absent, 
and lies opposite the fifth vertebra near the inferior thyroid 
artery ; the inferior is located on a level with the seventh 
vertebra and near the superior intercostal artery. 

The important branches from these ganglia, in addition 
to the various communicating branches to the cerebro- 
spinal nerves, are : — 

From f carotid plexus. 

c! . 1. cavernous plexus. 

Superior ganglion ] pharyngeal plexus. 

[ superior cardiac nerve. 
Middle ** middle cardiac nerve. 

Inferior ^' inferior cardiac nerve. 



to cardiac 

ganglia 

and plexuses. 



CARDIAC NERVES. 



There are three cardiac nerves on each side, derived, as 
shown above, one from each cervical ganglion. 

' right side, behind arch 
of aorta to deep car- 

(1) Superior, diac plexus. 

or superficial cardiac, nerve, left side, front of arch 

of aorta to superficial 
[ cardiac plexus, ' 

(2) Middle, or great cardiac, nerve, both sides, behind sub- 

clavian to deep cardiac plexus. 

(3) Inferior, or small cardiac, nerve, both sides, behind 

subclavian to deep cardiac plexus. 

The deep or great cardiac plexus is placed in front of the 
bifurcation of the trachea and behind the arch of the aorta. 
It is formed from all the cardiacs except the two mentioned 
below as forming the superficial plexus. Its branches 
form the posterior coronary plexus. 

The superficial cardiac plexus lies in front of the right 
pulmonary artery, and is formed by the left superior cardiac 
nerve and the inferior cardiac branches of the left pneumo- 
gastric. There is sometimes a small ganglion situated 
here, called the ganglion of Wrisberg. The branches of 
this plexus are distributed to the right coronary artery, 
formmg the anterior coronary plexus. 



The twelve thoraeic ganglia of each side a 

hiiid tUe' pleura against the heitda of the riba. The i 

portant braucheB of. the Rrst six ganglia, are small, and 

supply the aorta and form the posterior polmonary plexuses. 

The snterior pulmonurj plexuses are formed from the deep 

cardiac plesus. The six lower ganglia have large liraoches. 

which unite to form three important nerves ; the grei ' 

the leaser, and the amallest or renal, splanehnic nei-ves. 

Oitai Splanehnir, from 6th-9th ganglia (connectinf 

upper six); through crug of diupbragm, Co 

lunar ganglion and solar plexus. 

Leuer Splanchnie, from lOth-Hth ganglia ; througl 

of diaphragm, to aemiluuur ganglion and 

SnMlleat Splaiichni':, irom 12th ganglion; through c 
diaphragm, to renal plexus. 
The Solar Plexus iind S»mi-liinar Ganglia. 
The Bolur plexua, or "lielly brain," conaist* of gan^ 
and a netirork of nerve branches, lying hehind the stomw 
in firont of the aorta, and surroundinE the coeliau a 
superior mesenteric artery. It receives the grea 
leiueif Bplanchnics of both sides, and the right | 
gVStric nerve. Alongside of the plexas proper ai 






two semilunar, 01 
Bmalt ganglia, 
aupra- renal cnpsii 
superior weaenitr 
the network of thi 
The solar pl< 



K.irl, 



rj.i. 



■,u,l!on 



ind. 



IT gangt 



a branches 
, formed plexnees accompanyingthe arteries of the abdomelq 
They correspond closeiy, therefore, with the branches of tl 
aorta, and in certain places have additional ganglia 
the arteries occur in pairs, the plexuses do the san 
the arteries are single, hut one plexus is required. 
The plexuses derived from the solar pluxus and sea 

I lanar ganglia are : 

Phrenic, Supra-renal, 

Cceliac, Renal, 

Gastric, Superior Mesenieric, 

Hepatic, Spermatic or Ovarian, 

Bplenic, Inferior Mesenteric, 

Aortic (partly also fro 
bar ganglia'. 
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Plexuses are distributed to the branches of these arteries 
in a similar manner ; as, indeed, are sympathetic filaments 
to the arteries throughout all the extremities. 

LUMBAR GANGLIA. 

The four lumbar ganglia lie in front of the vertebral 
bodies, at the inner margin of the Great psoas. The 
branches aid in forming the aortic and hypogastric 
plexuses. 

SACRAL AND COCCYGEAL, OR PELVIC GANGLIA. 

The five sacral, on each side, and the single coccygeal 
ganglion (ganglion impar), lie in front of the sacrum and 
coccyx. The branches from the lumbar and those from the 
first two sacral ganglia form the single hypogastric plexus, 
lying in front of the sacral promontory. Ihis divides below, 
and, with the branches from the remaining ganglia, makes 
the two inferior hypogastric, or pelvic, plexuses. From 
these are distributed branches forming plexuses for the 
bladder, vagina, uterus, rectum (hemorrhoiaal), prostate and 
other pelvic viscera. 



CHAPTER VI. 



THE ORGANS OF DIGESTION. 

Under the turm digestive appnrfttiis are included tlie 
iDOuth, pharynx, a°a<iphBguB, EtomHch, large and bidhII 
intestineii, and certain acceasorj oreans, which have func- 
tionK necessary lo the completion or Ihe digestive procesa. 
ThwBcoeBsorf organs located within, or in the vicinity of, 
the mouth are the t«eth, tongue and salivary glands ; those 
Eited in the abdomen are the liver and pancieas. The 
-«n, although not an organ of digeation, is aaoally 
described with the other abdominal organs. 

The uodtu is an oval cavity, in which the food h masti- 
CBtc<], or chewed, preiiaratory to deglntition, and which also 
serves as an entrance to the respiratory tract. It is 
bounded by lips, ebeeks, jaws, palate and fongue, and 
opens posteriorly into the pharynx, llic lining mucous 
membrane ii^ continuoua with that of the pharynx and 
(esophagus. 

The teetb are imbedded in the alveolar processes of the_ 
jaws and are surroanded by the gume, which are conipoBQ''~ 
of fibrous tissue covered with raucous membrane of sligl 
sensibility. There are two sets of teeth: the temporary, ( 
milk, teeth of childhood : and the permanent, which nppea 
after the shedding of the milk teeth and last during t^' 
ereater part of aduU life. The temporary teeth are te 
the permanent sixteen, in number in each jaw ; whim 
makes in both jaws twenty temporaryand thirty-two pem 
Lt teeth. The teeth of each half of each jaw sr 



Temporary 



Permanent ■ 



I molars, two. 

All teeth have a crown, or body, which is the portioft 
seen above th^ gum ; a root, or fang, insi>rted into the 
socket in the jaw; a neck, or constriction, between the 
ind the fang. A vertical SDiition of a tooth shows a 
cavity in the iiileriori called the pulp cavity, whioh if 






the 



of the fitng. VesKetljl 



146 •COMPEND OP ANATOMT. 

and nerves enter the pnlp cavity by this snrall aperture. 
The main portion of the tooth consists of dentine, which is 
composed of tubes, lying in the inter-tubular tissue. The 
tubules open into the pulp cavity and contain prolongations 
of the pulp tissue, called dentinal fibres, The dentine 
forming the crown is covered by a layer of very hard and 
compact tissue, called enamel ; while the fang is in a simi- 
lar way covered by a layer of bone-like material, called the 
cement or crusta petrosa. 

The Temporary Teeth are smaller than' the permanent, 
but similar in structure. There are five in each half of each 
jaw, namely : two incisors, one canine, two molars. The 
molars occupy the positions subsequently filled by the bicus- 
pids of the permanent set. 

The Permanent Teeth. — The incisors have a sharp cut- 
ting edge, and are situated in the front of the mouth. They 
number four in each jaw. The canine are placed one on 
each side of the incisors, thus making two in each jaw ; and 
have a conical pointed crown adapteu to tearing food. The 
upper canines are popularly known as -eye teeth, the lower 
as stomach teeth. There are two bicuspids situated behind 
each canine. They have two eminences, or cusps,~on the 
grinding surface of the crown, and the fangs, though jingle, 
like those of the teeth already described, show a tendency 
to bifurcation at the extremities and are grooved by a line, 
as though the separation into two roots had not been com- 
pleted. The molars, the largest teeth, are the most pos- 
terior, and number three on each side of each jaw. They 
have large crowns, divided into four or five cusps, or points, 
and are the grinding teeth. The root consists of from two 
to five long processes, each of which has an opening for the 
entrance of vesvsels and nerves. The most posterior molars 
are called wisdom teeth. 

The eruption of the temporary teeth begins at the age of 
seven months, and is finished when the child is two or two 
and a half years old. The teeth in the lower jaw usually 
show themselves before the corresponding ones of tlie upper 
jaw. The permanent teeth make their appearance between 
the sixth and twenty-first year ; and those of the lower jaw 
usually manifest themselves before their antagonists of the 
upper jaw. 

The time of eruption of the two sets is approximately as 
follows : — 



TAB 
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Temporary, 




central inei«..r». 


7 moiilh?. 


laleml inciaors,- 


T U, 10 Dioiil 


anterior molBrs, 


12 to Mmoiit 




14 to 20 mom 


paeturior molars, 


Ifl to :10 mour. 


Peiuianent, 




Gr.qt. Dinlnrs, 


(IJ jeara. 


central inpiaurs, 


7 yearB. 


latent] incisoi-a, 


8 yeare. 


first bieii»()ids. 


i) jears. 


second bituspidfi, 


10 ycura. 




11 to 12 rears 


second molars, 


12 to la iears 


third molurs, 


17 to -21 years 


THE 


PALATE. 



The hard palate, consisting of the palaie processes of 
the Buperior umxlUiiry anil palule bones, and corered 
with mucous membrsne, forniH tlie mot' of the mouth onti 
the floor of the nose. The aofl palate, formed of muscles 
nnd bfli;ia covered by raucoue menibraue, haiias from the 
posterior edge of the lisrd palate. At the middle of ita free 
Border is a neiidaloue proeeaH, called the uvubi : on each 
Bide of which lire seen two cresentio folds, or arches, cf 
raucous membrane, stretching Dvor to cover the Palatn- 
jb;Iobsub and PuiutvvphHryugeus muscles. Thean folds aud 
projecting muHi'lcii finm the anterior itnd posterior pillars of 
the palate, sometimes called pillars of the fauces. Between 
them on each side iieij the tonsil gland, pceaontiug a do! 
Hmall follicles. 



ThvKe glands, situated about the mouth, fiirnish saliva 
large quantity during the process of mastication ; and a 
certaiu amount of fluid is secreted daring the iaterTala 
between the limes of taking food. Their atrucluro is con- 
glomerate ; that is, they consist of many small lohnlei nnit«d 
to^etbi'r to form Larj^r lobes. The thrte salivary glands 
are uiiincd. j^nroiid. HubuiDxillnry, and sublingual. 

Till' ]iiiniiid lies in front of and hslow the ear, extending 
II down to the level of the angle of the lowi 
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Just below the zygoma and lying on the Masseter muscle is 
seen a detachea lobe of the gland, called socia parotidis 
(the associated parotid). The duct of the parotid, called 
Steno's duct, is two and a half inches long, and opens into 
the mouth upon the inside of the cheek, opposite the second 
molar tooth of the upper jaw. It corresponds, in direction, 
with a line drawn from the base of the lobule of the ear to 
the middle of the upper lip. The submaxillary gland lies 
under the lower border of the lower jaw, in the submaxillary 
triangle, and is separated from the parotid by the stylo- 
maxillary ligament, and from, the sublingual by the Mylo- 
hyoid muscle. The facial artery is imbedded in it. The 
duct, named after Wharton, opens alongside of the frenum 
of the tongue. 

Under the mucous membrane of the floor of the mouth, 
close to the inside of the symphysis of the jaw, is found the 
smallest of the salivary glands, the sublingual. It has ten 
to twenty small ducts, called the ducts of Rivini ; some of 
which open separately alongside of the frenum, while others 
join together, forming the duct of Bartholine, which con- 
nects with the duct of the sub-maxillary gland. 

THE PHARYNX AND (ESOPHAGUS. 

The pharynx is a dilatation of the upper part of the oeso- 
phagus, and extends from the basilar process of the occi- 
pital bone to the level of the cricoid cartilage and fifUi 
cervical vertebra. It has opening into it the^two posterior 
nostrils, the two Eustachian tubes, the mouth, the larynx 
and the oesophagus. 

The oesophagus is the continuation of the pharynx, and 
is a tube, about nine inches in length, extending to the car- 
diac end of the stomach. It is situated in the posterior 
mediastinum, in front of the vertebral column, and behind 
the trachea and great vessels. There is an opening in the 
diaphragm for its passage to the stomach. The oesophagus 
has an external coat, composed of circular and longitudinal 
muscular fibres, a middle coat of cellular tissue, and an 
internal mucous coat. 

THE ABDOMEN. 

As the digestive organs are to a great extent contained in 
the abdominal cavity, it becomes necessary to describe this 
portion of the trunk, before proceeding to the details of the 
proper and accessory organs of digestion. The abdomen is 
a large cavity extending from the diaphragm above to the 
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brim of the pelvis below, and bonnded in frout and e 
eideii bj riba, mascles and tbe iliae bones, and behind b 
the vettebrul column, the ribs nnd muscles. There n 
several openings in the walls of the abdomen; in the ante- 
rior wall, the umbilicus for the passage, during fiEtal life, 
of the umbilical vessels, the two openings fur the femoral 
vessels, and the two inguinal canals for the spermatio corda, 
or round ligaments; in th[> superior wall (diaphragm), i 
the apertures for the aorta, vena cava and iBSOphagus. 

The abdomen is divided into nine regions bv four imag 
naiy lines, drawn over ita anterior surface. The two boi^ 
zontnl lines are drawn across at the level of the ninth ci 
cartilages and at the top of the iliac crests ; the two ver 
lines from the curtiluges of the eighth riba to the middle a 
Poupart's ligaments. The three median spaces, thtd 
mapped out, are named from above downwards ; epigastri^ 
umbilical and hypogastric regions. The lateral spaces aitf 
denomiuated right and left hypochondriac, lumbar, and iiH 
Buinal regions. Tbe inner surface of the abdominal walT 
IS covered entirelj, and the organs to u great extent, hyd 
secons membrane, called peritoneum. 



This is a serous sac, with no opeoiag in the male, 
with openings in the femule, at the ends of the Fallopi 
tubes, where the mucous membrane, lining these, is ci 
tinnous with the peritoneum. The portion of peritonei 
Covering the wall of the ubdomeo is called the parietal, tl _^ 
investing tbe viscera, the visceral, peritoneum. The peri- 
toneum completely covers a number of the viscera, and, 
where it leaves their surfaces, forms ligaments consisting 
of two layers by which they are attached to tbe abdominal 
wall, or to adjacent organs. A few of the viscera lie behind 
the peritoneum covering the back of the abdomen, and 
therefore called post-peritoneal organs. 

The reflections of thf — "'" " 

SBSterior section of the 
aking for a beginuinc two points, one at the back and ._. 
other Bt tbe front of the diaphragm, we find that the peri- 
toneam covers the lower surface of this muscle ; opposite 
the back of tbe liver the layer from the front joins the layer 
from the back, and they pass to the surface of the liver, 
forming its coronary ligament. The two layers then 
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curvature of the stomach, unite and pass over to it, consti- 
tuting the gastro- hepatic ligament (or omentum). The 
stomach is then invested, after a separation of the layers, 
and from its greater curvature the two layers, again united, 
pass downward for about six inches. They then make a 
sharp bend and curve upwards, until they meet the trans- 
verse colon, where they divide and encircle this portion of 
the great intestine. From the transverse colon the two 
layers, again united, pass back to the spinal column, to 
attach the colon to the posterior abdominal wall, thus 
forming a ligament called the meso-colon. From this 
point we are obliged to consider each layer separately. 
The upper layer of the meso-colon, which has all along 
been the posterior layer, passes up the posterior wall to its 
starting point at the baclc of the diaphragm. The lower 
layer of the meso-colon, which has been the anterior layer 
all the time, descends along the vertebral wall until oppo- 
site the small intestines ; here it is carried across to the 
small bowels, and, having invested them with a complete 
covering, returns to the vertebral wall, thus forming a 
ligament to hold them in position, called the mesentery. 
After forming in this manner the mesentery, it descends 
along the front of the spine into the pelvis, surrounds the 
upper part of the rectum (forming the meso-rectum), and 
then passes to the top of the bladder and up the anterior 
belly- wall to the starting point at the front of the Dia- 
phragm. In the female it extends from the rectum to the 
top of the vagina and uterus, before reaching the bladder. 

Tke Great Omentum. — The portion of peritoneum hang- 
ing down from the stomach and bending upwards to the 
colon is called the gastro-colic ligament or omentum, or 
more frequently the great omentum.. It consists of four 
layers with a cavity, between the second and third layers, 
that is a part of the cavity enclosed by the posterior layer 
of peritoneum, which we traced from the back of the dia- 
phragm. This cavity is named the lesser peritoiheal cavity. 
or cavity of the great omentum. The large space formea 
by the reflections of the anterior layer, which started from 
the front of the diaphragm, is denominated the greater 
peritoneal cavity. The lesser and greater peritoneal cavi- 
ties communicate with each other by the foramen of Win- 
slow, which is an opening large enough to admit the 
finger, located behind the right border of the gastro- hepatio 
or lesser omentum. The left border of this omentum is 
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not free, but sltached to the lower extremity of 
oesupLogua between tbe Diuphragm nod stomnch. 

Tliia dcBcriptioD ot'the mnuDer id which the peritonei 
BS seen in an antero-poBterior Hection, inveatg the visci 
would be incomplete if it were not atated that the mi 
hrane [laaaes laterally from the organs to the sides of 
abdomen and from one organ to another. Thuit are fortni 
lateru! ligaments for the liver, and where it passes upwards 
from the liver there is made a snEpeoaory ligament. It 
passea likewiae from the atomuch to the spleen, forming 
the eastrn-aplenic ligament or omentum from the spleen to 
the Diaphragm, making u suapenaor; ligament ; and from 
the apinal column luterally, covering the front of duode- 
num, und the aacending and desceuoing colon. The kid- 
noj-e, soprarenal capsules and pancreas are situated behiu4 
the peritoneum, between it and the apinal column and ribs, 

7 he Foramen of Winslmu. — There would be left a larj 
communicating space, between the lesser and 
jHiritoueuI cuvitiea, at the right edce of the gaatro-K^epal 
otnenlam, if it were not tliat iTie gastric and hep " 
arteries (nhich, coming from the cceliac axis, lie bel 
thi! iieritoneum) pushed tbp peritoneum In front of themi 
as it weie, in their paaauge to the slomueb and liv^r. This, 
causing a diminutiou uf the opeuiuj' of communicatioa, 
gives the appearauct! of a narrow eanal or foramen con- 
necting the two peritoneal cavities. Nothing 
tiirough this foramen of Winslaw, and it is really 
conetriction, or narrowing, of the general peritoneal 
cavity, which is thus made to appear like two cavitie 
nected by a neck-like orifice. This may be illustraled, 
a familiar way, by taking a large bag, with the mouth sen 
ahut, and tying a cord loosely arounil it near one extremi 
The larger purtion uf tlie bag represents the greater jtei 
toiieui riivily ; the Bnialler, the leaaer cavity of the perit 
neum ; the constricted orifice between them, the foramt 
of Winslow ; and tbe cord, the gastric and hepatic arterli 
curving around the general aac in such a manner tl ' 
conatnction of the cavity within is produced. 
THE STOMACH. 

The stomach is a ililatalioa of th^ intjjslinal tract, u 
has for ita function the chymilication of the food i 
duced through the mouth and (s.iophagua. It ia a p( 
lying under (he diaphragm, in tbe epigastric und left t 
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chondriac regions, and has a greater curvature, a lesser 
curvature, a cardiac or oesophageal extremity, and a pyloric 
or intestinal end. It is about ten inches in length and 
about five in vertical diameter at its widest part. The 
walls are composed of four coats, a serous or peritoneal, 
which is external, a muscular, a sub-mucous, and an 
internal or mucous. The muscular coat consists of fibres 
running in three directions, hence called longitudinal, 
circular and oblique fibres The longitudinal are con- 
tinuous with the longitudinal fibres of the oesophagus, the 
circular run around the organ, while the oblique are found 
in the vicinity of the cardiac orifice. The mucous mem- 
brane presents under the microscope a honeycomb appear- 
ance, due to the many-sided alveoli or depressions found 
in it. In the bottom of these depressions are seen the 
openings of the glands of the stomacn ; of which those near 
the pyloric end are supposed to secrete the gastric mucous, 
the remainder the acid gastric juice for digestio'n. 

THE SMALL INTESTINE. 

The small intestine is about twenty feet long, and is 
divided into the duodenum, jejunum and ileum. 

Duodenum. — The duodenum is ten inches long and con- 
sists of the ascending, descending and transverse portions. 
It is the first part of the intestine, and has lying within its 
curvature the right extremity or head of the pancreas. It 
is only partially invested with peritoneum, and has opening 
into its descending portion the common bile duct and the 
pancreatic duct. 

Jejunum. — The jejunum is two-fifths of the remainder of 
the small intestine, and extends from the duodenum, which 
ends at the left side of the second lumbar vertebra, to the 
ileum. There is no exact point marking the termination of 
the jejunum and the beginning of the ileum. 

Ileum. — ^This is the name given to the remaining three- 
fifths of the small bowel, which extends to the com- 
mencement of the large intestine. Observe the diflFerent 
spelling of ileum, the bowel, and ilium, the bone. 

The small intestine has, like the stomach, four coats, 
serous, muscular, cellular or . sub-mucous, and mucous. 
The muscular coat has external or longitudinal fibres and 
internal or circular fibres. The mucous membrane pre- 
sents upon its surface columnar epithelium ; valvulae conni- 
ventes or transverse ridges, formed by reduplications of the 



TBI UXW IHTgBTIKB. 

■nucouB and Hub-macoua coata, whose parpose bi 

to retard the intestinal contents and give more absorbinf 

surface; uod the villi, whkli are miaute projections, 

taining blood-vessels and lacteals, eovenog the mu 

tuembraue. 

Thh OLANoa OF THE SMALL INTESTTHE are the simple 

dee (of IiieberkUhn) found throughout Iha small intest , 

the dnodenul, or Bmnner's glands, reaembling in atrnctare 
the pancreas, and foand only in tbe duodenum and upper 
p&rt of jejunum { the solitary glands found throughout the 
small bowel, though thej are more numerous in ita lower 
part, and which are now looked upon as belonging to the 
Jyoiphalic BjBtem ; and finally Pej'f^r's glands or patches. 
The glands of Peyer are to be regarded as composed of 
numerous solitary glatids, collected together in patches. 
There are about two dozen such patches found throughoot 
the smalt intestine ; but they are larger and more numerous 
ID the lower part of the ileum than elsewhere, although 

-they have been seen even in the duodenum. They may oe 
circular or oval ; when oval the long diameter corresponda 
with the length of the intestinal tube. Large ones may bfl I 

;foar inches long. 

The characteristics of the parts of the small bowel n 
he Btftled as follows: — 



Largest in diameter 


More vascular 


Less vascular t 


Thiokest coats. 


than ileum. 


jq'unum. 


TalTute connivente 


. Vulvolffi conni 


VifvuliB conniv 


Brunner's glands. 


vcntcs marked 


tes almost abs 


No mesentery. 


Villi marked. 


Villi small. 




Few Peyer's 


Manj and la 




patches 


Peyer's palcb 



THE I,ARGS INTESTINE. 

. The large intestine is live feet long, extends from tl 
ileum to the anus, and is characterized oy its large calibrs 
sacculated appearance and comparative immobility^ 
begins in the right inguinal region, ascends to the liv« 
t:rosses the abdomen, descends on the \e(t side, and the 
enters the pelvis to descend along the front of the aa 
to the anus. Its subdivisions are ciecum, colon, reo 
and the colon is iurther divided into the ascending, t 
verse and descending portions, und the sigmoid tJexuri 
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C^CUM. — This blind pouch forms the beginning of the 
large intestine, and shows at its junction with the ascending 
colon the entrance of the ileum. At this orifice is situated 
the ileo-caecal valve, consisting of two leaflets. They are 
formed by reduplications of the mucous membrane and by 
circular muscular fibres, over which the longitudinal fibres 
pass continuously. The surfaces of the valve differ, 
because the side towards the ileum has its characteristic 
mucous membrane, and that towards the caecum the 
peculiarities of the membrane lining the great intestine. 
From the lower and posterior part of the caecum hangs the 
vermiform appendix, which is a long, worm-like tube, that 
is an analogue of the lengthened caecum found in many 
animals. 

Colon. — The ascending colon extends from the caecum 
to the lower surface of the liver, where it bends to the left 
to become the transverse portion of the colon. The trans- 
verse extends from this hepatic flexure to the splenic 
flexure on the left side ; here the great intestine passes 
downwards to the left inguinal region, where it makes a 
number of turns and becomes narrower. This portion is 
named the sigmoid flexure, and extends to the beginning of 
the rectum. The transverse colon has the great omentum 
attached to it. 

Rectum. — This portion of the bowel is about eight 
inches in length, and is not sacculated. It begins at the 
left sacro-iliac joint, and, reacKing the middle line of the 
sacrum, descends to the anus after making a bend back- / 
wards around the point of the coccyx. It is distended just 
above the anus to form a sort of pouch. The transverse 
colon is the only portion of the great bowel that is almost 
completely invested by peritoneum, which here, as pre- 
viously stated, forms the transverse meso-colon. The 
other portions are, as a rule, only covered by the peri-, 
toneum in front and perhaps laterally ; though in some 
instances there is more or less meso-colon in other parts 
of the bowel. The lower part of the rectum has no peri- 
toneum whatever. 

The large intestine has a serous, a muscular, a cellular 
or sub-mucous, and a mucous coat. Along the colon and 
part of the rectum there are attached numerous small 
pouches of peritoneum, containing fat ; these are the omen- 
tum-like appendixes (appendices epiploicae). The saccu- 
lated appearance of the colon is due to the longitudinal 



fibres of the muaoulnr coat being collected into 
row bands, which are shorter than tbe ^t, and 
Be it to become poached. These bands are readilj 
1. The mucous membrane of the great intestine is 

smooth and witbont villi. It presents columnar epithelinm, 
mple follicles and solitat; glands. The latter are more 

stHiadanl at the beginning of the large intestine than elae- 

THE LIVER. 

The liver is a large gland, secreting bile and causing . 
changes to take place in the blood. It is located mainly 
the nght hvpouhondrinc and the ejiigitstric regions. It vreight 
three pounds, and has the fallowing dimensions : thickness, 
3 inches ; antero-posterior diameter, 6 inches ; traasverae 
measurement, ]Z inches. The glftnd is convex on its UDner 
mrlace, concave on its lower; has a rounded postet 

iharp anterior border. It has liru ligaments, five fissu: 

t tones, and five seta of vessels. 



l5i2H| 



Suspensory, falciform, or broad ; above. 

Two lateral ; one at each side. 

Coronary ; behind. 

Bound; which is the obliterated umbilical vein. 

FISSURES (all on UNDER SURKACB). 

Longitudinal ; in which the round ligament lies. 
Fissure of ductus venosus ; being posterior half of lotl^ 

tudiual. 
Transverse ; where vessels enter liver, 
f^nre for the gall bladder. 
Fissure for vena cava, 



Square (lobus quadratus) ; between loDgitudinal fisaatJ 

and fissure lor gall bladder. 
Lobe of Spigi^lius ; between fissures Ibr ductus v< 

Caudate lube ; joining lobe of Spigeliiis and right h 



1. Portal vein, 

2. Hepatic dact, 

3. Hepatic artery, 

4. Lymphatics, 
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5. Hepatic veins ; seen at back, opening into vena cava. 

Structure. — The liver is made up of lobules, which are 
small granular bodies about one-tenth of an inch in diame- 
ter, and grouped about the small branches of the hepatic 
veins. Every lobule consists of liver cells, capillary bile 
ducts, capillaries of the portal vein, of the hepatic veins, 
and of the hepatic artery, and probably contains in addition 
nerves and lymphatics. As previously described, the portal 
vein brings blood to the liver, from which bile is formed ; 
the hepatic, or bile, duct carries the bile towards the 
gall bladder and duodenum ; the hepatic artery furnishes 
arterial blood for the nutrition of the various part« of the 
organ ; and the hepatic veins return the venous blood, no 
longer needed, to the vena cava. The small branches of the 
portal vein run between the lobules, and are denominated 
tnter-loh\x\&r veins ; smaller branches from these enter the 
lobules and form t/i^ra-lobular veins. These empty into a 
larger vein, around which the lobules are grouped, called 
the 5M6-lobular vein. From these sub-lobular veins the 
hepatic veins are formed. The vessels, as they enter the 
liver by the transverse fissure, are covered by areolar tissue, 
which follows them in their ramifications through the liver 
structure. This is the capsule of Glisson. It is probable 
that the capillaries of the bile duct, portal vein, hepatic vein 
and hepatic artery inter-communicate in the interior of the 
organ. 

Gall Bladder, — This reservoir for the bile lies under the 
anterior edge of the right lobe of the organ. It holds about 
eight fluid drachms, and has a duct, the cystic, which joins 
the hepatic duct about an inch and a half below the exit of 
the latter from the liver. The junction of these two ducts 
forms the common bile duct (ductus communis choledochus), 
which empties into the descending duodenum, near the 
entrance of the pancreatic duct. It will be seen that the 
gall bladder is a receptacle for storing bile, until it is re- 
quired during the digestive process. It is filled by the bile 
passing up the cystic from the hepatic duct ; wheii required, 
the fluid passes down the cystic and onward in the common 
duct to the intestine. 

THE PANCREAS. 

This gland resembles the salivary glands, in being con- 
glomerate ; that is, made up of small lobules whose ducts 
unite with those of other lobules to form larger lobules. 



THE spi.fTPry. 157 

or lobes. It is six inches long, is located across the spinal 
column, behind the stomach, and has a tail towara the 
spleen and a head lying in the concaTitv of the duodenum. 
Its duct runs transversely and opens into the descending 
part of the duodenum. 

THE SPLEEN. 

The spleen is a ductless organ or gland, having some 
function in connection with the blood corpuscles, of which 
we know comparatively little. It lies to the left of the car- 
diac end of the stomach, to which it is attached by the 
gastro-splenic omentum. It has a suspensory ligament, 
consisting of peritoneum, holding it to the Diaphragm. The 
proper spleen substance is enclosed in a network of tissue 
like connective tissue, and is reddish-brown in color. A 
section of the spleen reveals, connected with the arterial 
capillaries, numerous semi-opaque, whitish bodies, called 
corpuscles of Malpighi. These are capsules, or sacs, con- 
taining a semi-fluia substance, and are said to be large when 
the animal has been well fed. They are believed to be a 
portion of the lymphatic system. 
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CHAPTER VII. 



ORGANS OF CIRCULATION AND RESPIRATION. 

THE THORAX. 

The thorax is the upper portion of the trunk, and is formed 
by the dorsal vertebrae, ribs, costal cartilages and sternum. 
It is separated from the abdomen below by the Diaphragm ; 
and contains, among other structures, the heart, pericardium, 
lungs, pleura, great vessels, trachea, and oesophagus. 

THE CIRCULATORY ORGANS. 
THE PERICARDIUM. 

This membranous sac has two layers; the external or 
parietal, which is fibro-serous, and forms a conical bag with 
its base on the Diaphragm and its apex about the great ves- 
sels ; and the internal, or visceral, which is serous, and 
closely invests the heart and the root of the great vessels 
for two inches. Between these layers is the cavity of the 
pericardium, usually containing a small amount of serous 

fluid. 

THE HEART. 

The central organ of circulation, called the heart, is a 
hollow muscle of conical shape, placed in the thorax with 
its base upwards, backwards, and to the right, and its apex 
pointing downwards, forwards and to the left. It extends 
from the upper edge of the third costal cartilages to the 
level of the sixth cartilage ; and has its apex behind the fifth 
intercostal space, about one inch within, and two inches 
below the left nipple. Its weight is a little over half a 
pound. Its interior is lined by a serous membrane, the en- 
docardium, as its exterior is covered by the visceral peri- 
cardium. It is divisible into a right or venous, and a left 
or arterial, side. Each side consists of two cavities, an 
auricle and a ventricle The superior cavities are the 
auricles and have much thinner walls than the ventricles. 
The venous blood, from the vena cava and the proper veins 



of the heart walla, ia poured first into the rigiit anricle M 
then, passing through the ri^ht a iiriculo- ventricular opeffi^ 
iug, it enters the right ventricle. From here it goes to the ' 
lungs bj- the pulmonary artery ; afUir receiving oxygen, it is 
conreyed to the left auricle by the pulmooair veina, and 
then pusses into the lefl ventricle, and iinally into the 

Thr riout AUfEtct.K has connecled with ita cavity the 
aarjculHr uppendlsi a small sac overlyine the root of the 
pulmonary artery. The openiaga inhi U\e right auricle 
are: the auperinr vena cava and inferior vena i^ava, with 
the unimportant and acarcety visible tubercle of Lower 



below the opening of the inferior vena cava; the coronaiy 
valve, at the entrance of the coronurj sinus ■, the oval fbsr" ' 
sarrounded by the oval ring (aniiulua ovalia I, on the aepti 
between the twu auriclea ; and the muscular bands on l_„ 
inside of the auricular appendix, which are called pectina^ 
moacles. The oval fossa is the remains of the oval foramen, 
which in fcetal life allows blood to pass from the right into 
the left auricle, 

The Hiam vestwclk. — This cavity has a triangular form, 
and is continued upwards aa a funnel-shaped prolongation 
leading Co the opening into the pulmonary arter;. The 
internal surface of ita wall in ircegnlar, on account of the 
fleshv columns (colnmnte carnesg) projecting from it. The 
openings into the right ventricle are the auricnlo- ventricular 
and the pulmonary artery. The first is guarded by the 
tricuspid valve, consisting of three lea'fleta made liy reiUipli- 
cationa uf the endocardium, and which preventa regurgita- 
tion of the blood into the auricle during the contriiclion of 
the ventricle. There is allowed at thi> valve, however, a 
slight amount of regurgitation, in order to protect the lungs 
from undue engorgement. The free edges of the leaflets are 
^ sttached to tendinous cords (chordm tendineie), which come 
from the papillary muscles. and prevent the valve being forced 
Dpwurdn mto ihe auricle by the blood current thrust agninst 
the cloaed valve, when the ventricle eontracta. The pulmo- 
nary oriHce is provided with the semilunar valves, which are 
three ureacentic folds (hat prevent the blood (lowing from 
the ni-tery biiek into the ventricle. On tim free border of 



durH 



160 COMPEND OP ANATOMY. 

each is a nodule (bodies of Arantius), and behind each 
leaflet is seen a little pouch or pocket called a sinus 
(sinuses of Valsalva). 

The left auricle is similar to the auricle of the other 
side, as far as shape is concerned, but it has fewer points for 
examination. Four pulmonary veins open into it and dis- 
charge the arterial blood just oxygenated by the lungs. On 
the wall, between it and the right auricle, is seen a depres- 
sion corresponding with the oval fossa, described previously 
when discussing the right side of the heart. The opening 
into the ventricle is provided with a valve of two leaflets, 
called the bicuspid, or mitral, valve. 

The left ventricle resembles the right, but has walls 
three times as thick. It extends downward and projects 
beyond the right, so as to form the apex or point of the 
heart. The mitral valve has only two leaflets, but is similar 
to the tricuspid in attachment and acti(ib. The fleshy 
columns and the tendinous cords of this cavity are the same 
as on the other side of the heart. The aortic opening, like 
the pulmonary, has three semi-lunar valves, with bodies of 
Arantius and sinuses of Valsalva. 

Structure of the Heart. — The heart is composed of 
muscular fibres of the striped variety, although it is emin- 
ently an involuntary muscle. It has a fibrous skeleton, as 
we may call it, consisting of four strong fibrous rings sur- 
rounding the auriculo-ventricular and arterial openings ; to 
these are attached the twisted and interlaced fibres which 
make up its walls. This fibrous framework in some animals 
is partly composed of actual bone. 

Position of the Valves. — The actual situation of the 
valves, in reference to external landmarks, has been deter- 
mined by thrusting needles into the thorax. 

The mitral valve lies at the left edge of the sternum in 
third intercostal space. 

The tricuspid valve lies a little under the sternum, a few 
lines below. 

The pulmonary valve lies at the left edge of the sternum 
at junction with third cartilage. 

The aortic valve lies quite near pulmonary, but a little 
lower. 

These are the anatomical positions of the valves, and, as 
is seen, they all lie so near together that the area can be 
covered by a silver dollar^ hence, in auscultation, as the 
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sounds of tile vatven are to be diQereotiated, it 13 nee 
to select points more remote from each other. 

The clinical location of the ralvea is, therefore, i 

~ be listened lor near the apex bea*J 

to be listened for near the base ti 



Thti mitral valve is 

The trivuspid valvi 
iQsiforin cartilage. 

Tite palmunaiy valve ia to bt 
)f stemum, in second interspoc' 

The aoriic valve is to be li> 
n second inWrspace. 

TBB FtETAL 



1ist4!ned for n 



r len e( 



The pecu1iaride9 uf the fistal heart, which are of impoi 
aDce Ifl remember, arc : first, the eommunieatioti betwi 
the two uuriclea by means of the oval foramen in ' 
septum; secondlv, the large Eustitchinn valve, whii 
directs the blood, entering the right auricle from 
saoending vena cava, across the auricle and thningh 
oval foramen into the left atiricle. The arteries of 

fiBtuE also have two peculiarities : first, there is a comm' 

cation between the left pulmonary arWry and the arch of 
the aorta b; a short vessel called the arterial duct (dactns 
arterioBos) ; and secondly, the internal iliac arteries s 
connected with the mother's placenta by the umbilical 
hypogastric ari.eries. Finally, there are two venous peciUl'- 
arities; first, the placenta is connected with the livei ' 
portal vein by the umbilical vein ; and secondly, 
ambilicol vein is connected with Che ascending vena 
by the venous dnot (ductua venoaus). 

After detitiling the characteristics of the ftetal vascular 
gyRt«m, we are prepared to discuss the course of the circu- 
lution in the child before respiration is established by birth. 

Arterial blood is transmitted from the placenta to the 
fietns by the umbilical etin. vhich passes through the 
umbilicus to the liver. Here the branches distribute blood 
directly to the liver ; secondlyj mix the arterial blood 
with the blood in the portal vein and then pass it to the 
liver! and thirdly, send a small quantity of arterial blowl 
directly into the ascending vena cava by means of the 
venous duct. The blood sent to the liver reaches the vena 
cavK by the hepatic veins. 

In the ascending vena cava the blood, coming from the 
liver by the vtnous duct and the he)>utic veins, 
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blood ascending from the lower extremities and abdomen, 
and mingles with it. This mixed, or arterio- venous, blooa 
ascends in the vena cava to the right auricle, and is directed 
by the large Eustachian valve across the auricle, and 
through the oval foramen into the left auricle, where it 
intermingles with the little venous blood that comes in the 
pulmonary vein from the lungs. It leaves the left auricle 
to enter the left ventricle and th^n passes into the aorta, by 
which the g'reater part of it is distributed to the head ana 
arms. The blood sent to the head and arms is thus seen 
to be anterio- venous in character. 

From the head and upper extremities the mixed blood, 
now even more venous than previously, passes into the 
descending vena cava and enters the right auricle, where it 
becomes somewhat mingled with the blood which has 
come up the ascending vena cava. It then passes down- 
wards into the right ventricle, and thence intg the pulmo- 
nary artery. The lungs receive very little of this blood, 
because respiration is not going on ; but the major part 
of it is carried through the arterial duct (ductus arteri- 
osus) into the descending portion of the arch of the aorta. 
From this point it, now almost entirely venous in charac- 
ter, descends to the abdomen, pelvis and legs, though a 
large portion of it escapes along the two umbilical ai'teries 
to the placenta. 

After birth the arterial duct, the venous duct and the 
umbilical vein become obliterated and converted into fibrous 
cords. The umbilical arteries, as far as the top of the blad- 
der, remain open, carry arterial instead of venous blood, 
and receive the name of superior vesical arteries ; while 
beyond that point they become fibrous cords. The oval 
foramen becomes closed, and leaves only a depression, termed 
the oval fossa. 

THE VOCAL AND RESPIRATORY ORGANS. 

The larynx, trachea and lungs constitute the vocal and 
respiratory apparatus. The larynx contains the vocal cords, 
and is therefore the special organ of voice. 

THE LARYNX. 

The larynx is a box composed of cartilages, which are 
joined together by ligaments, moved by muscles, and lined 
with mucous membrane. The laryngeal cartilages are : — 



The thyroid. 
The crIcoicC 
The epigiuttis, 



Two arytenoid, 

Two cartilages of Saatorii 

(or cornicultt laryngU) 
Two cuneifocm. 

Tke TUYFtoiD CAaTiLitGR cougiBta of two lateral v\nf 
sidee, united to form a projection in front, called the A( 
apple. The posturior angles of eacli wing are prolonged 
into gu|>erior and interior horns, the inferior of wnich arti- 
culate with the cricoid cartibge, while the superior are 
(attached to the thyro-hvoid ligament. To the inner surface 
of the winKB, or als, where thev come together in front, are 
attached, from aborc downward, the epiglottis, the false and 
true vocal cords, the thjro-arjtenoid andlhyro-epiglottideao 
mnselea. On the external aspect of the wings the attach' 
meot (if the following muaclea oecnra ;^Thjro-hyotd, 
Sterno-hyoid, Inferior constrictor of phalani, Stylo-pharyi 
geua and Palato-pharyngeus. 

Tbk ckicoiu is a cartilage shaped like a seal ring, ai 
placed below the thyroid, with the narrow part in fr 
There extends between this part and the thyroid the ci 
thjrroid memtiVane. Od the sides of the cricoid are i 
facets for articulation with the lower horns of the thyroil 
n the upper and posterior portion "'' ' 

Sur&ees for the arytenoid cartilages.' 

The arytenoid gartilaoes are prramidal, with bases 
articulating with the top of the cricoid behind, and apexes 
connected with the cartilages of Suntorioi. The true vocal 
cords are attaclftd to the anterior angles of thi 
while the false cords are inserted into the anterior surfiu!0, 
above the true cords. 

ThB C4BT1[.AI1EI9 OW SiSTOBtlll OrCORNlCDLA 

small cartilaginous bodies attached to the apexes of 
rytenoids. 

.re pieces of cartilage found in the fold of mucous metn- 
brane stretched between the arytenoids and the epiglottiit. 

Tbb k?iolottis is a cartilnginoua lid to the larynx, and is 
shaped like a leaf. It is situated behind the tongue a ' 
attached to the inside of the front of the thyroid cartiU) 
When tbe larynx ascends during deglutition, the ' ' - 
iscarried downward and backward, so as to close 
i[ijj of the larynx, and prevent the food Iroin entering 
"r passages. 
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The ligaments of the larynx will merely be mentioned, as 
their names show their location. They are — 

^ \ Lateral thyro-hyoid ligaments. 

' Crico-thyroid membrane. 
Capsular ligaments ; between cricoid 
and thyroid, and cricoid and ary- 
tenoids. 
Intrinsic ligaments \ Superior thyro-arytenoid. 

Inferior thyro-arytenoid (true vocal 

cords). 
Hyo-epiglottic. 
L Thyro-epiglottic. 

THE INTERIOR OF THE LARYNX. 

The cavity of the larynx extends from the superior open- 
ing, under the epiglottis, to the lower edge of the cricoid; 
where the trachea begins. It is divided into two pafts by 
the inferior, or true, vocal cords, stretching across antero- 
posteriorly. The opening between the cords is narrow, and 
IS called the chink of the glottis (rima glotlidis). Above 
the true vocal cords, or inferior thyro-arytenoid ligaments, 
are the false vocal cords, which are folds of mucous mem- 
brane covering the superior thyro-arytenoid ligaments. 
The true cords are attached to the base of the arytenoids, 
and the inside of the angle formed by the sides of the thy- 
roid cartilage. Between the true and false cords is the 
ventricle of the larynx, the anterior part ^f which is pro- 
longed upwards and called the pouch of the larynx (saccu- 
lus laryngis). 

The muscles, arteries and nerves of the larynx have 
been sufficiently described under the appropriate headings. 

THE TRACHEA. 

This is a mem brano- cartilaginous tube, four and a half 
inches in length, extending from the larynx to the level of 
the third dorsal vertebra, where it divides into the right 
and the left bronchus. It is situated in front of the 
oesophagus, and is formed of. sixteen or twenty rings of 
cartilage, which, however, are incomplete. The rings are 
portions of circles, constituting about two-thirds of the 
circumference of the tube ; tl^e remaining posterior third is 
filled by fibrous membrane, with which the rings are also 
joined together. The trachea divides into two bronchial 




taiies, or bronchi, one of which goes to e 
bronchi subdivide into small bronchial tubes (I 
and theae fjnoll;, after becoming bj repeated bifurcation 
smaller and Bmoller, open intc the aic veHicIes of the Inngs. 
The right bronchus is one inch long, and wider and more 
horixontn! than the left, which ia nearly two inches in 
length. The aeptnin, or partition, dividing the right from 
the left bronchus, lies to the left of the middle line of the 
trachea. 

Longitudinal and transverse muscular fibres are found in 

the membrane completing the posterior wiill of the trachea. 

THE LUNOS AND F 



The organs of respiration are the lungs, which are two in 
rnimher, one situated in each half of the thorajt. The right 
ftnd left lungs, covered by a serous membrane, calTpd 
pleura, are separated from each other by the heart and 
other organs in the mediastinal space. Eiich Inng has a 
concave oasc resting upon the upper siirface of the Dia- 
phragm, and an apei extending underneath the clavicle up 
into the neck. The outer surface of the lung is convex, 
Hnd corresponds with the contour of the chest wall ; the 
inner, or median, surface is concave, and presents a fiaanre, 
where- the root of the lung is to be seen. The root of each 
long is formed by the bronchial tube, arteries, veina, nerves 
and lymphatics, which enter the lung, held together by 
connective tissue and covered by pleura. Each lung is . 
divided into an upper and a lower lobe by a lissure, which 
runs obliquely upward and backward in such a manner that 
the greater portion of the upper lobe belongs to Ihe anterior 
part of the lung, and the greater part of the lower lobe to 
the posterior section of the organ. The right lung be- 
quently has a small portion separated from the anterior 
part of the upper lobe by a secondary fissure. This is 
called the middle lobe. 

Slmetare. — The lunga are composed of lobules, each of 
which consists of a ramification of a small bronchial tube 
with its terminal air cells, of pulmonary and bronchial 
(Mpillaries, both arterial and venous, and of nerves and 
lymphatics. 

The ptevTal investment of each one of the Innga ia a 
serous sac, having a parietal layer (costal pleura) and a 
visceral layer (pulmonary pleura) with a pleural cavity 
between them. By these layers the inside of the thoBf"^ 
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wall and the external surface of the lung are covered by a 
serous membrane. The pleural membranes of the two 
sides are distinct from each other, and are shut sacs ; the 
space between the two sacs in the middle line of the body 
is called the mediastinum. The mediastinal space is 
divided into the anterior, the middle and the posterior 
mediastinum. 

Let us follow the reflections of the pleura by beginning 
at the sternum. It passes around the inside of the tnoracic 
wall to the side of the spinal column (costal or parietal 
layer) ; from here it passes upon the pericardium and to 
the root of the lung ; then around the convex surface, or 
outside, of the lung to the front, and bending around the 
anterior thin edge of the organ, it reaches the front of the 
root which it covers (visceral or pulmonary layer), and then 
passes over the pericardium to the sternum. From tbe 
Dack of the root of the lung a fold descends to the Dia- 
phragm, called the broad ligament of the lung. The Dia- 
phragm receives upon its upper surface an investment of 
the pleura, which is a portion of the parietal layer. 

THE MEDIASTINAL SPACE. 

The mediastinum is the space left in the middle line of 
the chest between the two pleural sacs ; it extends from the 
sternum to the vertebral column and is divided into the 
anterior, middle and posterior portions. It contains all the 
thoracic viscera except the lungs. 

The anterior mediastinum contains : — 

1. Muscles (Sterno-hyoid, Sterno-thyroid, Tri- 

angular of sternum). 

2. Internal mammary vessels. 

3. Thymus gland. 

The middle mediastinum contains :— 

1. Heart and pericardium. 

2. Great arteries and veins. 

3. Bifurcation of trachea. 

4. Phrenic nerves. 

The posterior mediastinum contaips : — 

1. Descending aorta. 

2. (Esophagus. 

3. Pneumogastric and splanchnic nerves. 

4. Azygos veins. 
6. Thoracic duct. 
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THE THYROID AND THYMUS GLANDS. 

These glands have no 4^cts and their function is un- 
known. 

The thyroid is located in front, and at the sides of the 
upper part of the trachea, and consists of two lobes joined 
by an isthmus. Its structure is that of an aggregation of 
small closed vesicles, surrounded by capillary plexuses and 
held together by connective tissue. 

The th^us is an organ of infancy, being fully developed 
at the age of two years, but becoming atrophied as the 
child advances to puberty. It lies in the anterior mediasti- 
num behind the sternum, from the level of the fourth costal 
cartilage to the lower border of the thyroid dand. It has 
two lateral lobes, consisting of lobules held together by 
connective tissue. Each lobule contains a small cavity, 
and all the cavities of each half of the gland open into a 
large cavity occupying the centre of each lateral lobe. 
The central cavity contains a white fluid. The gland, 
however, has no duct. 
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CHAPTER VIII. 



THE URINARY AND GENITAL ORGANS. 

THE KIDNEYS. 

The urinary organs are the two kidneys, the ureters, bladder 
and urethra. The kidneys are the glands which secrete the 
urine, and have each a duct called the ureter, that conveys 
the urine to the bladder. The bladder is a reservoir in which 
the urine is retained until discharged through the urethra. 

The kidneys lie in the posterior portion of the abdomen 
behind the peritoneum, and extend from the level of the 
eleventh rib nearly to the crest of the ilium. Each kidney 
is one inch thick, two inches wide, and four inches long ; 
and weighs from four to six ounces avoirdupois. The supra- 
renal capsule, a ductless gland, lies just above the upper 
end of the kidney. The external border of the kidney is 
convex, the internal concave and has a notch in it called 
the hilum. Through this hilum the renal artery, vein, and 
the ureter communicate with the interior of the organ ; the 
vein is usually the most anterior and the ureter the most 
posterior of these structures. 

Structure^— If a section of the kidney be made it will 
be seen that it consists of a solid portion, and a cavity 
situated at the inner border and communicating with the 
ureter. This cavity is in fact the dilated, or funnel-shaped, 
beginning of the ureter or duct of the kidney. This cavity 
is called the pelvis of the kidney ; and is seen to be divided 
near its circumference into three smaller cavities or pouches, 
called infundibula (sin^lar, infundibulum). Each infundi- 
bulum is subdivided in smaller pouches called cups, or 
calices (singular, calix). Into these calices open the orifices 
of the pyramids of the kidney, which show as little openings 
at the apexes of projections called papillae. 

Looking at the substance of the kidney, we find it to be 
composed of the outer, or cortical, portion, which is sur- 
rounded by a fibrous capsule ; and of the inner, or medul- 
lary portion, consisting of conical pieces named the pyra- 
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or two drachms, and are one or two inches long. They are 
composed of a yellowish cortical portion, which is, of course, 
the external, and a pulpy, dark brown medullary portion. 

THE BLADDER. 

The reservoir into which the urine is discharged by the 
ureters is called the bladder, which is a muscular bag cap- 
able of containing about a pint, when moderately ftill. It lies 
in the pelvis behind the pubes and in froat of the rectum. 
In the female it is situatea between the pubes and the uterus 
and vagina. The bladder has four coats : a serous, or peri- 
toneal, which covers only the posterior wall ; a muscular, 
consisting of longitudinal and circular fibres ; a cellular, or 
sub- mucous coat, of connective tissue ; and a mucous lining 
membrane, which has small glands in it, and is covered with 
epithelium. Around the neck of the bladder the circular 
muscular fibres are very abundant and form the sphincter 
muscle of the bladder. 

The bladder has a summit or apex, a body, a base, and a 
neck. The summit is connected with the umbilicus above 
by the urachus, a cord, the remains of a tubular structure of 
early foetal life ; and by the obliterated hypogastric arteries 
which lie at the sides of the urachus. The main portion of 
the organ is called its body and is covered posteriorly by the 
peritoneum. Along its sides the ducts of Ihe testicles, com- 
ing from the internal inguinal rings, descend to the base of 
the bladder. The base, or fundus, is the lower posterior 
part, which lies against the rectum in the male, against the 
neck of the uterus and the vagina in the female. The ure- 
ters pass obliquely through the wall of the bladder near the 
base. The neck of the bladder is the narrow outlet which 
is continuous with the urethra, and is in the male surrounded 
by the prostate gland. 

The bladder is held in position b^five true ligaments^ and 
five false ligaments, or folds of pentoneum. The following 
is a description of the true ligaments: The anterior, or 
pubo-prostatic, are two in number and extend, on each si^e, 
from the pubes to the front of the neck of the bladder, and 
prostate gland. The lateral, also two in number, are 
attached to the sides of the prostate and sides of the base of 
the bladder. The obliterated urachus, ascending to the 
umbilicus from the summit of the organ, is also considered 
a ligament, a superior true ligament. The five false liga- 
ments are formed by folds of peritoneum, and are two pos- 



terior, two lateral and one snperior. The posterior are 
between the rectum and back of the bladdur, or in the 
female, between thu uteras and bladder; and eonlnin tlie 
obliterated hypogastric, or umbilical, arteries and the ure- 
ters. Th£ lateral &lse ligaments extend from the iliac fossa 
to the side of the bladder, while the single aujierior one is 
attached to the top af the bladder and the umbilicus, cover- 
ing the urachus and obliterated umbilical, or hypogusttio, 

The interior of the organ will now require deBcription. 
It is lined bj mucous membrane, which is continnous with 
that of the urethra und of the ureters and kidnejs. Its epi- 
thelinm is an intermediate form between the columnar and 
the squamous varieties. Behind the opening into the urethra 
there is a smooth surface of triangular shape, having tfai 
urethra at the anterior angle, the orifices of the u 
the other angles. The Bnace is called the vesical 
At its apes there is a little elevation produced by the 
tate, called the uvula of the bladder. 

THE URETHRA, 

The canal from the bladder to the nrinary m 
the urethra, and has a length in the male of 
inches, in the female of an inch and a half. The female 
urethra is of simple constraction, but that of the male re- 
quires a detailed description. When the pelvis is erect, the. 
male urethra presents one curve, which is in the posterior 
portion and has its concavity looking upwards. During the 
ordinary dependent position of the penis the urethra has an 
additional anterior curve, with the concavity downwards. 

The urethra is divided into the prostatic, membranous and 
spongy portions, as named from the struuturea through 
which it passes. The prniitaik portion is an inch and a 
quarter long, and lies within the prostate gland, which it 
traverses from base to apex, near its upper sarfaee. " "^ 
the floor is seen a longitudinal ridge, the verumonta 
caput gallinaginis, with a depression on each side (proi 
sinneeal, into which the prostatic ductSr for the moat 
open. In front of and beneath thavBrnmontanumisani. ... 
depression, the sinus pocularis, within which are the grifiow 
of the seminal xjacnlatory ducts. The mcmhrtiiioiie urethra 
extends from the prostatic ^lorti on to the bulb nf the spongy 
body of the penis, and is the nnrrowust part of thi 
exrept the meutus. It is three -quarters of an inch 
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along its roof, but only a half inch long on its floor, because 
the bulb projects backwards under it. It is about one inch 
below the arch of the pubes, lies between the anterior and 

Posterior layers of the triangular ligament, and is suri*ounded 
y the Compressor muscle of the urethra. 
The spongi/ or remaining portion of the urethra is about 
six inches long and traverses the spongy body of the 
penis. Within the bulb, and also just behind the external 
orifice, or meatus, the canal shows dilatations. The anterior 
one is termed the navicular fossa ; the dilated portion in 
the bulb has the orifices of Cowper's gland opening into it, 
and it is oflen called the bulbous urethra. The slit-like 
opening of the urethra is the urinary meatus and has two 
lips. The urethra is lined with mucous membrane, continu- 
ous with that of the bladder and of the outside of the glans, 
or head, of the penis. It has numerous mucous glands ; the 
large orifice of one of these, situated on the roof of the 
urethra about an inch and a half from the orifice, is called 
the lacuna magna. The wall of the posterior portions of the 
canal is supplied with muscular and erectile tissue. 

THE MALE GENITAL ORGANS. 
THE PROSTATE GLAND AND COWPER'S GLANDS. 

The prostate is composed of glandular tissue and muscular 
fibres ; the former consists of small follicles, secreting a 
milky fluid and opening into the prostatic sinuses of the 
urethra ; the latter are circular and pass around the 
urethra. The prostate surrounds the neck of the bladder, 
or rather may be said to lie in front of the neck of the 
bladder and to surround the first part of the urethra. It is 
pyramidal in shape, with the apex directed forwards, and 
IS pierced antero-posteriorly, near its upper surface, by the 
urethra. It is an inch and a half wide at the base and one 
inch long, and consists of two lateral lobes, with sometimes 
a central, or middle lobe. Cowper's glands are two small 
bodies lying between the two layers of the triangular liga- 
ment, and having ducts opening into that part of the spongy 
urethra which is oflen called the bulbous urethra. 

THE PENIS. 

This organ has a root, glans or head, and body. The root 
is attached to the descending portions (rami) of the pubic 
bone by the legs (or crura) of the penis, which are the pos- 
terior ends of the cavernous bodies of the organ. It is at- 



tached also to th? sjmphf sla of the pubes by tbe saspensory 
liffHineDt. The glans is the free extremity of tlie penis 
aiiil. h somewbst conical. Its base bus a rounded bonier 
otiled the corona, behind which ie a groove ; while at 
its apex is the onfice of the urethra, the urinary meatus. 
Thv glans is invested bj mucous membrane, and has a 
movable sheath, or covering, cutaoeous on the external 
aspect, but mucouB on the inside, to which the name fore- 
skin, or prepuce, has been given. A fold of mucous mem- 
brane like a ligament passes from the lower part of the 
meatus to the prepuce : it is the frenum of the prepuce. 
The posterior part of the glans and the groove behind are 
supplied with Gebaceoas glands, secreting a peculiar cheesy 
m uteris!. 

The" body of the penis is the portion between the root 
and tbe glans ; its upper surface is the dorsum. It con- 
^alB of two parallel cylindrical bodies, the cavernous 
bodies (corpora cavemoBs) forming thu upper portion, and 
the spongy body IcorpuB spongiosum) lying below in thn 
groove between them. The two cavernous bodies consist 
of tihrous and erectile tissue, arranged so as to leave 
numerous meshes or openings in tbe interior ; the bodies 
are sepamtcd from each by the pectiniform septum, and 
are attached posteriorly to the pubes. by their con lin nations, 
the crura, and by the suspensory ligament. The spongy 
body (corpus spongiosum) commences as the buib at the 
trisngiilar ligament, mna forward in the groove beneath 
the two cavernous bodies, and finally t'Kpands into the 
glans, or head, of the ^enis, which covers the ends of the 
cavernous bodies. It is perforated by the urethra. The 
halb is covered b^ the Accelerator of the urine muscle. 
The spongy body is somewhat similar in Mmctiire to the 
cavernous, being composed of fibrous and erectile tissue. 
The erectile tissue is rosde up of innumcmble venous 

THB TESTICLES. SCROTUM. AND SEMINAL VESICLES. 

The testicles are the or|aos which secrote tbe seminal 
fluid, and are suspended "in a bag, or pouch, called the 
lerutum. The testicle hangs from the spermatic cord, which 
contains the vesBels, lymphatics and nerves of the leitiolei 
«nd the duct carrying the semen trom the organ. DortDg 
the early part of fietnl life tiie testicles are developsd in 
ibe lumbar region buhiiid tbt.' pi'rituiiuuui, in trout of and 
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below the kidneys; but during the last three months of 
intra-uterine life they descend into the scrotum, by passing 
through the abdominal wall by means of the inguinal canal. 
The testicle is guided, or pulled, in this direction by a cord, 
attached to the testicle and the bottom of the scrotum, called 
ffubernaculum testis. The structures going to, and coming 
from the testicle, held together by connective tissue, remain 
in this canal as the spermatic cord, which extends from the 
internal abdominal rmg to the back of the testicle. At this 
ring the components of the cord separate, for the arteries 
ana veins go to be connected with the abdominal vessels, 
and the seminal duct (vas deferens) descends into the pelvis 
to the back of the bladder. The arteries of the cord are the 
spermatic, cremasteric, and artery of the vas deferens. 
The inguinal canal is an oblique opening in the abdominal 
wall, through which the cord passes. Its external opening, 
or ring, is m the tendon of the External oblique muscle, 
just above the crest of the pubes, while the internal is in the 
transversalis fascia, under the arching fibres of the Trans- 
versalis, about half an inch above the middle of Poupart's 
ligament. The outer ring is closed by the intercolumnar 
fascia, the inner by the funnel-shaped process of the trans- 
versalis fascia (infundibuliform fascia). 

The scrotum is a pouch, divided by a median septum into 
two sacs, each containing a testicle and the lower end of the 
spermatic cord. It is composed of skin and the dartos, 
which is a variety of superficial fascia containing involun- 
tary muscular fibre. The median line seen on the exterior 
is the raph6. The left testicle and the corresponding side 
of the scrotum hang lower than the right. 

The testicle is a gland, made up of the body and the epi- 
didymis ; of which the latter is posterior, and has the sper- 
matic cord attached to its lower extremity. The coverings 
of the organ are : the vaginal, or serous, tunic, derived from 
the peritoneum during the descent of the testicle, which has 
a parietal and visceral layer and covers the front and sides 
of the gland ; the albugineous, or fibrous, tunic, which gives 
shape and firmness to the organ, and sends in processes to 
form a vertical septum and smaller partitions between the 
various lobules of the gland ; and finally the vascular tissue 
carrying the blood vessels. 

The minute structure of the testicles consists of the secret- 
ing portion, or lobules, and the semen- carrying ducts.^ The 
lobules number three or four hundred, consisting of cbnvo- 
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luted semeniferoua ducta, and discbarge ihe rgi 
slraiKht dncts (vasa recta); these near the back of tha hi 
oCthe (esCls aaaatomose, foriniDg a, outwork of tubules (i 
testis). At tlie upper and posterior corner of the bod; the 
relc testis terminates in twenty; efferent tubes, or ducts, 
which pierce the albugineoua tunic and empty into the larger 
globe (globus major) of tbe epididymis, which is formea of 
an intricate interlacing of these ducts. These RnBlly emptj 
in a tube, ahont twenty feet long, which is lightly twisted 
upon itself to form the body -and the inferior lesser globe 
(elobas minor) of the epididymis. From this lower point 
the tnbe is continued us the vas deferens, or excretory duct 
of the testicle, which passes up the back part of tbe aper- 
matic cord, and enters the abdomen by the inguinal canal- 
After reaching the intermil inguinal, or abdominal, ring, it 
descends into the pelvis, passes along the side and back of 
the bladder to its base, wnere it becomes dilated, and then, 
having united with the duct of the seminal vesicle, fui'tns 
the ^aculatory, or coouBon seminal, duct. The vas defe- 
rens is a tube two feet long, hiiving a thick wall, a small 
calibre, and a cellular, a muscular and a mucoua c 



2) inches long, each fori 



.s converging towards the ducts of the 
testicles (vasa deferential, which lie between the aemioa) 
vesicles. The duct of each vesicle unites, at the base of 
tbe prostAte, with the duct of the corresponding testicli 
torm the ejaculatory duct, which ia three-fourths of an 
long, and opens into tbe urethra in front of the verut 
tanam at Ihe sinus pocularis. 

THE FEMALE GENITAL OEGA:iS. 
The external genitals, or Tulva, of the female consist of 
the mons Veneris, the greater lips (labia majora; singular, 
labium majus), the lesser lips (,labia minora; singular, 
labium minuai, the clitoris, the urinary meatus and the 
opening of the vagina. The internal organs are the vagina, 
and uterus with Its appendages. The mons Veneris is the 
cushion of &t covering tbe pnbes and supplied with hair ; 
the greater lipa are two muco- cutaneous elevations e«- 
lending from tbe mons to the periueum, whvrti thaj 
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have a transverse fold between them, the fourchette, 
behind which is a depression called the navicular fossa. 
The lesser lips (labia minora or nymphae) are two folds of 
mucous membrane, which extend from the clitoris down- 
wards to become nuerged into the labia majora. The upper 
extremities of the lesser lips form the prepuce and frenum 
of the clitoris. The clitoris is erectile and analogous to 
the penis, having two cavernous bodies and a glans. The 
posterior portion of the cavernous body on each side is 
attached to the ramus of the pubes and of the ischium, and 
is covered by the Erector muscle of the clitoris. Between 
the clitoris and vaginal opening is a space, called the 
vestibule, within which the urinary meatus is seen. It is 
one inch below the clitoris. The female urethra perforates 
the triangular ligament as in the male, but is only an inch 
and a half long, and is very distensible. Below the meatus 
is the large oval aperture of the vagina, often partly closed 
by the semilunar hymen, a mere fold of mucous membrane. 
Instead of the hynien a few granular elevations may at 
times be found ; these are the myr^iform caruncles. On 
each side of the lower end of the vagina is a gland, analo- 
gous td Cowper's gland in the ihale, termea the vulvo- 
vaginal, or Bartho^ine's, gland. 

The internal organs are the vagina, and the uterus with 
its appendages. The vagina is a canal leading from the 
vulva to the neck of the uterus, and lies between the 
bladder and rectum. It is a curved tube ; its anterior wall 
measures four, and the posterior five oi: six inches in 
length. It is attached around the end of the uterine neck, 
with the posterior wall extending higher on the uterus than 
the anterior. Its walls are made up of an external or 
muscular coat, an erectile and a mucous coat. Between 
the upper vagina and the rectum there is a pouch of peri- - 
toneum, called Douglas's cul-de-sac. The mucous mem- 
brane presents many transverse ridges, called rugaSj and 
the lower end of the tube is surrounded by the Sphincter 
muscle, analogous to the Accelerator of the urine in the 
male. 

THE UTERUS AND ITS APPENDAGES. 

The womb, or uterus, is the organ in which the foetus is 
developed, and by which it is finally expelled at the com- 
pletion of gestation. It lies in the pelvis above the vagina, 
between the bladder and rectum, with its axis directed 
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follows : thickoess one, breadtb two, length tUree, inches. 
The upper, broad portion is the fundus ; the lower, coo- 
Htricled part the neck, and the remuinder is the body, To 
the apper lateral cornera are attaohed tbe Fallopian tubes, 
with the ronnd ligaments in front and the ovarian ligaments 
behind. The lower angle, or neck, of the ultras projects 
pHrtl; into the vagina, aud has at its extremity the mouth 
of the uterus (os uteri), the external orilice ol the uterine 
cavilj. The cavity of the uterus is triauCTlar in shape, 
with it« superior angles opening into the Fallopian tubea, 
and the inferior (cervix) at the external mouth, spoken of 
above. Where the body and cervix unite there is a con- 
striction of the cuvily called the internal mouth (os inter- 
num!. The uterus has u serous coat, covering all but the 
lower anterior portion of the organ, a thick and powerful 
muscular coat of unstriped libres. and a mucous hnilie or 
coat. It is held in position by ligaments and by the vsgiaa, 
which allow, however, considerable latitude of motion. 
Tlie liKamenta formed by peritone 
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terine, and two 
sides of pelvic 
) rounii ligaments are not formed of peri- 
cords comiog from the apper angles of the 
womb, to pass through the inguinal canals and become lost 
in the labia majora. Into the canal there passes a tubular 
process of pentoneam, called the cunnl of Nuck. The 
arteries of the uterus are the aterine and the ova " ' 

veins are large, and in the gravid uterus are callef 

Thb fad.opun torf.h, or oviducts, are two tubes E 
inches long, placed in the upper margin of the broad ligi 
menls, and attached to the uterus at the upper angles i£!l 
sucb a way as to communicate with the two nppe ' ~" 

of the uterine cavity. The opening into the i 
Ihc ostium internum^ and is narrow; the other orifice, or 
ostium abdominale, IS tnimpct shaped and opens into the 

{eriloneal cavity. This is called the fimbriated cxtremi^ 
cCBUee it has. a number of fringe-like processes. 
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and placed in the posterior part of the broad ligament. 
They are attached to the upper angles of the womb by the 
two ovarian ligaments, rlie ovary, except in front, is 
covered by the peritoneum, beneath which is the albu- 

fineous tunic enclosing the soft fibrous tissue, or stroma, 
n the meshes of the stroma are the Graafian vesicles, 
which at the time of menstruation burst and discharge 
the ovule into the opening of the Fallopian tube. 

THE MAMMARY GLANDS. 

The breasts, or mammary glands (mammae), are the 
organs secreting milk for the nourishment of the newly-born 
child. They exist as rudimentary organs also in the male. 
The space between the third and sixth ribs and from the 
sternum to the lateral aspect of the chest is occupied on 
each side by an elevation, the mammary gland of that side. 
The gland is external to the Greater pectoral muscle, from 
which it is separated by the deep layer of superficial fascia. 
Upon its summit is a conical eminence, covered by skin re- 
sembling mucous membrane, surrounded by an area of 
pinkish or dark-colored skin. This is the nipple (mam- 
milla), encircled by the areola. The orifices ,of the milk 
ducts are seen on the surface of the nipple. The gland is 
composed of lobes, formed from lobules ; and the lobules 
consist of vesicles opening into small lactiferous ducts. 
These, by coalescence, form larger ducts, until about twenty 
main ducts are finally obtained. These converge towards 
the nipple, under which dilatations to act as reservoirs 
occur, and then the ducts open upon the surface of the* 
nipple. The milk ducts are lined by mucous membrane. 



CHAPTER IX. 



THE ORGANS OF SENSE. 

The five senses are: 1, touch, located in the skin; 2, taste, j 
Wongiijg to the tongue; 8, smell, pertaining ti 
i, sight, which is the Bpeciul function of the eje ; and 6^1 
heanng, beloaging Ui the ear. 

THB SKIN, 

The skin, in addition tn being the organ of the t&olilM 
sense, or touch, is an absorbiug and excretory orgnn, e 
aUo serrea as a protection to underljing structures. I 
composed of two layers, the true skin, cutis vera, or deri: 
and an overlying layer, called the cuticle, or epidern 
The true skin, or derma, is tough and flexible, conaieling 
principally of white librous tissue with some yellow elastic 
tissue; and is divided into the oorium, or lower part, and 
the papillce. The curiam may be regarded as the ground- 
work of the skin, and varies in thiclineHs in diiTerent looa!' 
ities. The papillae are small, sensitive and vascular ele- 
vations ou the upper surface of the corium, and are the 
organs of touch. The; are t^*^ of an 'uch nigh and con< 
tain vesseU and nerve lerminationH; the nerves may, in 
very sensitive regions, have tactile corpuscles, Pacinian 
bodies, etc., connected with them in the papillary layer. 
The epidermis, or cuticle, in epithelial in structure and lies 
upon the derma, with little processes fitting into tbecreviceB 
between the papillffi. Its lower and softer layers ai 
the rete roiieosnra, and contain most of the cutane 
meat found in the African and other dark rac«s. The u] 
layers are hard, and may even become horny, as upon tl 
soles and palms. 

The skin has apjKudages for the purposes of secretitt| 
and protection, which must be mentioned ; Ihey u 
iiaits, hair, sweat and sebuceous glands. 

Thk haii,^ are horny structures on the back of the tc 
and liu);er tips, with a root, fitting into a groove in tl 
a body, Mid a free edge. The nui] is a sort of n 
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epidermis, and has beneath it the cutis forming a matrix, 
from which the nail is developed. The papillae under the 
body of the nail near the root are less vascular than further 
forward ; hence a whitish crescent is seen through the 
transparent nail at the base. This is the lunula. 

The hairs are also modifications of epidermis, consisting 
of a root seated in the skin, a shaft and a point. The root 
is a bulbous extremity placed in a follicle of the skin, lined 
with epidermis. The follicle may extend into the tissue 
beneath the skin. The shaft has oflen a dark portion in 
the centre, called the medulla, and always a fibrous body 
with a cortex, or external covering. 

Sebaceous Gijlnds. — These are small glands, very abun^ 
dant in the scalp and face, and around the anus, nose and 
ear, but absent in the palms and soles. They open by 
ducts into the hair follicles, or on the surface. "The Mei- 
bomian glands of the eyelids are very large sebaceous 
glands. 

Sweat Glands. — The sudoriferous glands secrete the 
sweat, bv which a large portion of the deleterious ingre- 
dients or the blood is thrown out of the body. They are 
usually situated in the subcutaneous areolar tissue, and are 
small reddish bodies, consisting of twisted tubules. The 
duct of a sweat gland ascends to the surface through the 
skin, being at first tortuous and then becoming straight. 
Some of them become rather tortuous again just before 
opening on the surface. 

THE TONGUE. 

The tongue is the organ of taste and lies* in the floor of 
the mouth. It has a base or root, a body, and a point or 
tip. Its root is attached to the hyoid bone by numerous 
muscles, to the epiglottis by three folds of mucous mem- 
brane (glosso-epiglottic ligaments), and to" the palate and 
pharynx by the pillars of the fauces. The inferior surface 
IS fastened to the inside of the lower jaw at the symphysis 
by the Genio-hyo-glossus muscles, and by the mucous mem- 
brane forming the frenum. The tongue is composed of 
muscles, covered by mucous membrane which presents a 
median. raph6 on the top of the organ. This membrane 
consists, like skin, of a cutis with papillae and an epithelial 
layer on top. There are three varieties of these papillae : 
1, the circumvallate or largest ; 2, the fungiform ; 3, the 
filiform or smallest. The circumvallate papillae are about 



ten in number, and nre arranged nt the back of the doraal 
Burfftca of the tongne, like a letwir V with the apes direcled 
backwards ; at the point of the V there ia a depreasioa 
called the foramen cscum. The fun^iforni pupilln ure 
scattered over the organ, bnt are especially seen at the tip 
and sides. They are deep red in color. The iillform are 
very small and numerous, and at the back are placed in 
lines parallel U) the ci ream vallate papillae, but oear the tip 
become more irregular in their arrangement. In the cir- 
cnmvallate, and in some of the fitngiform, papillre flask- 
Bhaped bodies, called taste corpnscles, have been described. 
The surface of the tongue in supplied with mucous glands _ 
and seal; epithelium. 



THE NOSE. 



The organ ofthi 
the external 
the two nasal 
the septum, 
head : the base 



I 

exter':^H 
of thj^H 
)r«iiqq^| 



nell is the nose, consisting o£-'i 
iwn aa the nose proper, and 
m, or cavities, separated bj a median wall, 
: root of the nose is attached to the fore- 
9 attached to the upper lip, and presents 
two Openings, the nostdls, separated W the lower end oi^ 
the septum, called here the columna. The movable erte 
nal sides of the nostrils are called the wings |alx) of t1 
nose- The two sides of the nose form on top the dora 
or bridge, while the point ia denominated the lobe. 

The nose proper, that is, the external portion, is formed 
of bones and cartilages, connected by cellular tissue, covered 
by skin externally, and lined by raucous membrane. The 
bones are the nasal and the nasal processes of the superior 
maxillary ; the cartilages are live, two upper lateral, two 
lower lateral, and the cartilage of the sentum. There are 
usually several small sesamoid cartii ages between the lower 
lateral cartilage of each side and the nasal process of the 
corresponding upper maxillary. The cartilage of the sep- 
tum lies in the middle line, belowand behind the oafcl bones 
and lateral cartilages, and fits into the notch between the 
perpendicular plate of the etiimoid and the vomer and pal- 
ate processes of the npper jaw. It fretjaentl; deviates a 
little to the fflde, instead of lying exactly in the median line. 
The small muscles of the nose have already been described 
in the chapter on Muscleg. They produce very little molioa 
of the cartilngen of the bumiin nose. 

Nasal Fn it s.i;. —These two cavitJes open in front at the 

es), and communicate behind with thai \ 
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pharynx by the posterior nostrils. They are lined by a 
mucous membrane, called the pituitary or Schneiderian 
membrane, which is so thick that the orifices opening into 
the nasal fossae are greatly diminished in calibre. It is con- 
tinuous with the mucous membrane lining the pharynx, 
middle ear, and eye. The meatuses and the boundaries of 
the nasal fossae have been described under the bones of the 
head. 

THE EYE. 

The eye is the organ of vision, and is contained in a coni- 
cal cavity called the orbit. It is spherical in shape, with a 
segment of a smaller sphere placed in front. The optic nerve 
enters the back of the eyeball a little to the inner side. The 
eye consists of three coats, containing refractirig media 
called humors. The three coats are : — 

1. Sclerotic and cornea. 

2. Choroid, iris, ciliary muscle and processes. 

3. Retina. 

The humors are : — 

1. Aqueous. 

2. Crystalline lens and capsule. 
8. Vitreous. 

Thb^ sclerotic is a strong, white, fibrous coat, which gives 
shape and protection to the eyeball ; to it are attached the 
muscles which move the eye. The inner surface of the 
sclerotic is brown in color and attached to the outside of 
the choroid by a layer of connective tissue, called the lamina 
fdsca. Through the posterior portion of this coat, a little 
to the nasal side, the fibres of the optic nerve enter, giving 
j&t the point of entrance a sieve-like appearance. This 
sieve-like fascia is called the lamina cribrosa, and has at its 
centre an opening larger than the rest, called the poms 
opticus, which transmits the central artery of the retina. 
In front* the sclerotic overlaps the cornea, with which it is 
continuous. 

The cornea is transparent and occupies the front of the 
ball, projecting like a watch crystal set in the case of a 
watch. The cornea is made up of five layers. The central 
layer is of fibrous tissue, in front of which is an elastic layer, 
covered by mucous membrane (the epithelial layer of the 
conjunctiva) ; behind the central layer is a posterior elastic 
layer, and behind it a serous membrane (of Descemet). 

The second coat is formed by the iris and ciliary processes 



a front, and the ohoroid behind. Thp ciliary muacli 
ligameut are situated at the point where the sclerotic, cornev' 
choroid, and iris come together. 

The choroid is the vnacular and pigmented coat of the 
eye, and terminates at the ciliary lieameut by being folded 
inwards to form the ciliary procGsaes. It has three layers; 
external is composed principally of the vorticose veins, 
middle layer consists of a plexus of blood veBsela and ii 
termed the tnuica Hnycbiann, the internal or pigmentary 
layer conaiata of cells filled with pigment granules. This 
last layer is believed by some to be a part uf the retina. 
The. ciliary processes are arranged around the edge of the. 
lens behind the iris; they are seventy-live in number, at ' 

into folds of the sosnensory ligament of the lens. Tht. 

e really portions of the middle and interna! layers of th< 
,(^orotd, which have been turned inward. 

The iris is the colored muscular curtain suspended 
the aqiieniiB humor in front of the lena, with an aperture in 
it called tbe pupil. Its circumference is attached to the 
choroid and the ciliary ligaments. Its posterior surface is 
covered with purplish pigment named the uvea. The iria 
consistt of fibrous tisane, pigment cells and invoIuntaiT" 
mnscular fibre ; some of these fibrei are circular, constiti ' 
. ing the sphincter of the pupil, while others are radiatii 
fibres and form the dilator of the pupil. In the fistua 
I delicate vascular tissue closes the pupil, constituting 1~ 
pupillary membrane. 

Cil.iAHT i.iOAMBKT ASP MC80LB. — The ciliary Hgami 
is a ring of circular fibres surrounding the iris, and joinlnj 
the eilerual and middle tunics of the eyeball. Where 
connects with the sclerotic, a small channel runs bctwei 
the two, the circular sinua of the iria. The ci 
muscle sarrounds the circumference of the iris neai 
ligament, is composed of involuntary muscular fibres, 
regulates the convexity of the lens during etTorts of aci 
inodation. 

Thk HKTiNi is the semi -transparent nervous coat i , 
which images are received, and lies between the c1ioroi< 
and the hyaloid membrane surrounding the vitreous humoTi 
Where it ti!rrainntt;s in front, near the ciliary ligament, il 
an irregular edge called the serrated border (oniserrattt)| 
18 centre posturiorly is the yellow spot (macula laleali 
with A depression in its centra, ti-rmud the cmitral pti 
(fovea centralis). A tittle li> the uusal side of the yclli 
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spot is the optic nerve entrance. The retina consists of 
three layers, which have, however, been sub-divided into 
many more. They are : — 

1. External, or layer of rods and cones (J[acob^8 mem- 
brane). 

2. Middle, or granular layer. 

3. Internal, or nervous layer. 

The external laver is contiguous to the choroid, the mid- 
dle is com'posed of granules, the internal is semi-transparent, 
and consists of expansions of the optic nerve fibrils and of 
nerve cells. Between the external and middle layers is sit- 
uated the external limiting membrane, between the internal 
layer and the hyaloid membrane of the vitreous is the inter- 
nal limiting membrane. 

The central artery and vein of the retina distribute 
branches over its surface and in its internal or nervous 
layer. The artery enters, and the vein makes its exit from, 
the globe by the porus opticus in the middle of the optic 
nerve entrance. 

The humors of the eye are the aqueous, vitreous, and 
crystalline lens with its capsule. The. aqueous humor,, 
which resembles water in composition, fills the space be- 
tween the cornea and crystalline lens. This space is divided 
by the iris into an anterior and posterior chamber. The 
vitreous humor, or body, enclosed m the hyaloid membrane, 
is between the retina and lens ; it is an albuminous fluid 
resembling jelly, with a depression in front, in which lies 
the lens surrounded by its capsule. The crystalline humor, 
which is a double convex lens, with an enveloping capsule, 
lies behind the pupil in the concavity in the front of the 
vitreous body, with the ciliary processes surrounding its 
margin. The lens is held in position by the capsule, an 
elastic enveloping membrane, and by the suspensory liga- 
ment of the lens. The suspensory ligament joins the an- 
terior edge of the retina with the front of the periphery of 
the lens, and there remains between this ligament and 
the hyaloid membrane an opening surrounding the lens, 
termed the canal of Petit. The lens is a transparent, double 
convex body, made up of concentric layers with a nucleus 
in the middle ; it also seems to be formed by three triangu- 
lar segments placed together. 

The arteries of the eyeball are the short ciliary, enter- 
ing around the optic nerve, and running to the middle layer 
of choroid and the ciliary processes ; the two long ciliary 
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CDToea, to go to the ciliary processes and both, margins of 
the iris; and finally the central artery of the retina, which 
haa al really been described. 

Tbe veins are formed from branches in the choroid, and 
piercing the sclerotic empty into the ophthalmic vein. 

Tbk .VKRTK8 of the eyeoall are the oplic, the long ciliary 
from, the nasal nerve, and the short ciliary from tlia ciliary 
ganglion. 

THE APPENDAGES OF THE EYE. 

The eyebrows are elevations over each orbit, aujiplied with 
hsira. The eyelids, two in number, an up]ier and a lower, 
are Qtovable cnrtuins, or folds, to protect the front of the 
eye. The upper lid is the longer and more movable, and 
has a Bpeoial mascle to lift it, the Elevator of the apper lid- 
The external unfile where the lidit meet is called the ex- 
temSil canthus; the internal angle is the inner canlhus, but 
here the lids are separated by a little fossa, lemied the lach- 

Srmal lake. At the bottom of thin lake is an eminence 
esignated the lachrymal caruncle. Un the edge of each 
lid, at the margin of the lake is seen a minate opening Ipunc- 
tum laehrjraaTel, which is the beginning of a lachrymal 
canal. The eyelid is composed of a tarsal cartilage, covered 
00 the outside by the Orbicular muscle and skin, on the in- 
side by conjunctiva. Between the tarsal cartilage and con- 
janctiva lie the Meibomian glands, and on the edge of the 
lids are many short curved nairs, placed in two or three 
rows, named eyelashes (cilise). The conjunctiva is a 
mqcoas membraoe covering the inside of the lids (palpebral 
portion], and the front of the scierotic and oo^nea i orbital 
portion). Upon the cornea the colyunctiva is very thin, 
and scarcely consists of more than an epithelial layer; at 
the inner canthua it makes a semi-lunar fold (plica aemi- 
Innaris). 

Tbe 1.ACHRT1UI. APFUtATrs coosisls of the gland, canals 
or canalieuli, aae and ntuml duct. The lachrymal gland oc- 
cupies a depression in the frontal bone at the outer angle of 
the roof of the orbit, and opens by ducts upon the surface 
"" the eoiyunctiva in Ibe same region. At the inner oan- 
^ smoll orifices (punctalachrymalia), lead into mini^H 
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tubes or canaliculi, which after making a sharp turn, open 

into the lachrymal sac. This sac lies in a groove formed 

by the lachrymal bone and nasal process of the superior 

maxillary, and is really a dilatation of the upper end of the 

nasal duct. The duct is a canal three-quarters of an inch 

long leading through the superior maxillary bone into the 

inferior meatus of the nose. It will thus be seen that the 

tears, coming from the gland at the upper and outer angle 

of the optic commissure, must pass over the surface of the 

eyeball before being discharged by the canaliculi and duct 

into the nose. 

THE EAR. 

The function of hearing resides in the ear, which consists 
of three partis ; the external ear, the middle ear, and the in- 
ternal ear. 

The external ear is composed of the auricle, or pinna, 
and the external auditory meatus. The auricle is an ir- 
regular concave piece of cartilage, covered by integument 
and attached to the meatus. Near the meatus it presents a 
deep depression called the concha ; at its lower extremity is 
a non-cartilaginous portion, the lobule ; the elevated edge 
or rim of the auricle is the helix, between which and the 
concha is another ridge called the anti helix ; between 
these two elevations is the fossa of the helix ; while at the 
top of the anti-helix is a small depression, termed the fossa 
of the anti-helix. Below the opening of the meatus is a 
deep notch situated between two small prominences ; the 
anterior prominence is the tragus, the posterior one the 
anti-tragus, and the notch the intertragic fissure (incisura 
intertragica). 

The auricle or pinna is fastened to the skull by an ante- 
rior ligament extending to the zygoma, and a posterior one 
attached to the mastoid process There are also two liga- 
ments holding the cartilage of the auricle together ; one from 
the tragus to the helix, the other from the concha to the 
anti-tragus. 

The muscles of the auricle are of two kinds, those which 
attach it to the head and those extending from one part of 
the auricle to the other. The former, which move the 
auricle, have been described on page 60, the latter are un- 
important, but are named as follows: — 

Great helicine, Anti-tragic, 

Small helicine. Transverse, 

Tragic, Oblique. 



_ , jr undilory canai, is an 

incli and a quarter in length, is directed Forwards and in- 
wards, and extends from we concha to the membrane of the 
tympanum, being formed by cartilage externally, and by 
bone at its inner extremity. The cartilaginous portion is 
half an inch, the bony part three ijuarters of an inch long. 
The meatus ia lined by thin integument supplied with hairs, 
and cerununoua glinda which secrete the cerumen or ear- 

Thb ttmfanum, or middle ear, is a cavity Kned with 
mncouE membrane, situated within the petrous portion of 
the temporal bone, communicating with the pharynx by the 
Eustachian tube, and traversed by a chain of ossiclea, or 
small bones. These connect the membrane of the tympanum 
with the internal ear, and thua trandmit vibrations from the 
membrane to Che Htructurea contained in the innermost por- 
tion of the organ of hearing. The tympanum is bounded 
above by a thin plate of bone separaung it from the brain 
cavity ; below it is separated from the jugular fossa by a bony 
layer; extemslly its wall is the membrane of the tympanum 
and the circle of bone to which this is attached, while its 
internal wall is the partition between the middle and inter 
nal ears, The posterior wall shows several apertures, the 
openings of the mastoid cells ; while the anterior wall 
presents two orifices separated by a laminn of bone. The 
upper opening ia the canal for the tendon of the Tensor of 
the tympanum muscle, the lower is the Eustachian tube 
leading down into tiie throat, while the bony septum is 
named the cochleariform process. 

The outer and inner walls of the tympanic cavity require 
further description. In the outer wall are seen three open- 
ings ; first the Glaeerian fissnre fur the Laiator of the tym- 
panum and the graceful process (processus gracilis) of the 
malleus; secondly, the posterior opening for the chorda 
tympani nerve coming from the seventh nerve (facial) in the 
aquednct of Pallopins: and thirdly, the anterior opening 
for the exit of the chorda tympani, leaving the tympanum to 
go to the canal of Huguier. 

The membrane of the tympanum (membrana tympani), 
forming part of the outer wall, is a semi-transparent oval 
membrane, placed obliquely, so that it inclines dowuwacds 
and inwanis, and composed of three layers. The outerlayer 
is tegomenlary, like the lining of tlw meatus, the middle ia 
iibrouH and elastic, the internal is mucous and derived ft 
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the lining of the tympanum. The handle of the hammer 
bone (malleus) is attached to the membrane of the tym- 
panum. 

The points of importance to be noticed on the inner wall 
of the tympanum are three elevations and three openings. 
The former are the ridge caused by the aqueduct of Fallo- 
pius, the promontory due to the projection of the cochlea of 
the internal ear, and the pyramid which contains the Sta- 
pedius muscle : the openings are the oval window (fenestra 
ovalis) leading into the vestibule of the internal ear ; the 
round window (fenestra rotunda), situated below the ovaL 
window, opening into the cochlea ; and a small orifice at the 
top of the pyramid, through which the tendon of the Stapedius 
passes. The oval window is closed by the base of the stirrup 
bone (stapes) and a delicate membrane ; the round window 
is occupied by a membrane often called the secondary mem- 
brane of the tympanum. This membrane is fibrous with a 
mucous surface towards the tympanum, a" serous surface 
towards the external ear or labyrinth. 

Ossicles of the tympanum. — ^The small bones of the ear 
crossing the tympanic cavity are three in number, and con- 
nect the membrane of the tympanum with the membrane 
closing the oval window. They are called malleus, or ham- 
mer, incus or anvil, and stapes, or stirrup. The hammer is 
attached by the handle (manubrium) to the inner surface of 
the membrane of the tympanum, and its head articulates 
with the body of the anvil, or incus. It consists of a head, 
neck, and three processes, called respectively the handle, 
graceful process, and short process. The graceftil process, 
situated at right angles to tne handle, gives attachment to 
the Laxator of the tympanum, and passes into the Glaserian 
fissure ; the short process lies at the base of the handle, 
close to the membrane, and has inserted into it the Tensor 
of the tympanum. 

The anvil resembles a bicuspid tooth with two roots. The 
hammer articulates with the body of the anvil, where the 
crown of the tooth would be ; the fangs of the tooth are the 
short and long processes of the anvil, the latter of which 
terminates in a little nodule, often called the orbicular bone 
(os orbiculare), which articulates with the Jiead of the 
stirrup. 

The stirrup is an appropriate name for the third bone, 
which has a head articulating with the anvil, a neck for the 
insertion of the Stapedius muscle, and two branches joined 
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bones are held together, ho as to be mOvable, by citpaular 
lig&tnetitg; and are attached to the walk of the tympanum 
by the snapensory ligament of the hammer, suEpensory liga- 
ment of the anvil, posterior ligament of the anvil, aud annu- 
lar UgHtnent of the stirrup which fastens the foot piece of 
thia bone to the circumfereBce of the oval window. The 
muacles moving the oasicles of the ear »re : — 

Tenaur of tyntpaimm, from lower surface of petrous bono 
to abort process of hammer, to make membrane 
tense. It enters tyiupuniim by canal above 
EuHtBchiun tube. 

Lftxutor of tgmpanu'n, &om spinous process of sphenoid 
to neck of hammer, to relax the membrane, 
enters by Olaseriim fissure. 

SUtpediui, from interior of pyramid to neck of stirnipj 
probably comuTesaes the duid in the vesljbi 

A.I1 the structures within the tympanum as 
walls are covered by mncons membrane, which 
ous with that of the throat, through the Eustachian tube, 
and also with that lining the mastoid cells. 

The iVTEnsAL ear or labyrinth is the portion of the 
organ of hearing to which the Rbrila of the auditory nerve 
are diatributed; while the external and middle portions of 
the ear are siiqply the condactiog apparatus, which brioKS 
the vibrations of soond to the sensitive nerve filaments 
spread out upon the surface of tfae inner ear. The internal 
ear is divi^ble into the vestibule, semicircular canals and 
cochlea, which are irregular cavities within the substance of 
the petrous bone. Within these cavities lies a membranous 
sac, corresponding in shape with the bony vestibule, semi- 
circnlar canals and cochlea, named the memtiranous laby- 
rinth. Between the membranous and long labyrinths is a 
serous fluid called perilvmph, and within the membranous 
labyrinth is a similar tln^d, the endolymph. 

Thf vtKtifiule connects the canals and cochlea and com- 
municates with the tympanum or middle ear. It lies internal 
to the tympanum and between the cochlea and semicircular 
canals; the cochlea is in front of, and the canals behind iL 
In the outer wall of the vestibule is the oval window uum- 
miinicating with the tympanum, but closed by the d 
bone; while upon the aurface of the inner wall is see 
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orifice of the a<]|ueduct of the vestibule, transmitting a vein 
from the posterior surface of the petrous bone. In the roof 
of the vestibule are the five openings of the semicircular 
canals, and the large passage way of communication with 
that part of the cochlea called the staircase of the vestibule 
(scala vestibuli). On the roof and inner wall are numerous 
small t]\f ifices occupied by filaments of the auditory nerve. 

The semicircular cancUs are three channels, each forming 
two-thirds of a circle, presenting at each end, before open- 
ing into the vestibule, a dilatation (ampulla). The superior 
and posterior canals are vertical, but at right angles to each 
other ; the external one is horizontal. 
. The cochlea resembles a small shell, being a tube wound 
spirally around an axis or modiolus. From the base to apex 
it makes two turns and a half, and its base presents towards 
the internal auditory meatus, while the apex points out- 
wards and forwards. The canal of the cochlea is divided 
into two staircases (scalae) by a partition designated the 
spiral lamina; at the apex of the cochlea the staircases 
communicate by an opening called the helicotrema. Through 
the axis or modiolus nerve filaments pass, to be distributed 
to the staircases and spiral lamina between them. The 
lower staircase, named the staircase of the tympanum (scala 
tympani) communicates by the round window with the 
cavity of the tympanum, and here is, in fact, its beginning. 
The upper, or staircase of the vestibule (scala vestibuli), 
commences at an opening leading into thtr cavity of the 
vestibule. 

The canal of the cochlea has been described as divided 
into two staircases by the spiral lamina. This bony lamina, 
however, does not extend completely across from the modi- 
olus, or axis, to the outer wall of the canal, but from its 
edge to the w*ll stretches the basilar membrane (membrana 
basilaris). From near the base of the spiral lamina another 
membrane, termed the membrane oi Reissner, extends 
across to the outer wall ; and between the basilar membrane 
and the membrane of Reissner a third membrane stretches 
across, called the membrane of Corti (membrana tectoria). 
The space below the osseous spiral lamina and the basilar 
membrane is the staircase of the tympanum, that above the 
bony spiral lamina and the membrane of Reissner is the 
staircase of the vestibule, while the interval between the 
basilar membrane and Reissner' s- membrane is the middle 
staircase (scala media). Along the upper surface of the 
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basilar membrane lies the organ of Corti, consisting of a 
series of arches and epithelial cells. The organ of Corti is 
supposed to be the terminal apparatus of hearing, similar to 
the retina in the eye, and nerve filaments which enter the 
cochlea probably terminate in the organ of Corti. 

The bony labyrinth, or internal ear, is lined by a serous 
membrane, which secretes the perilymph or fluid of Co- 
tunnius. 

The membranous labyrinth is a closed sac resembling the 
bony labyrinth in a general way, and contains the endo- 
lymph. Its vestibular portion lies in the bony vestibule, but 
is much smaller and consists of two portions, the saccule 
and the utricle, which appear to have no orifice of commu- 
nication. In the walls oi the utricle and saccule are found 
calcareous particles called otoliths. The membranous 
^semicircular canals are like the bony canals, but smaller. 
The membranous portion of the Cochlea is the middle stair- 
case previously described. Upon the surface of the mem- 
branous labyrinth the filaments of the auditory nerve are 
found. 



THE END. 
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Philadelphia School of Anatomy, 

1022 AND 1024 HUNTER STREET, 

PHILA.DELPHIA. 

^LECTURERS.*^ 

JOHN B. ROBERTS, m.d., 

Lecturer on Anatomy. 

H. AUGUSTUS WILSON, m.d.. 

Lecturer on Microscopic Anatomy. 

JOHNB. ROBERTS, m.d., 

Lecturer on Operative Surgery. 

H. AUGUSTUS WILSON, m.d.. 

Lecturer on Fracture Dressings. 



The Philadelphia School of Anatomy, situated at 1022 and 
1024 Hunter street, near Market street, is an institution 
familiar to the Medical Profession, because of its long con- . 
nection with Anatomical and Surgical teaching. For a 
period of thirty-six years, from 1839 to 1876, it was located 
in College avenue, or Chant street, below Tenth street. It 
was then removed to its present position, where a new 
building was erected for its special accommodation, and 
many improvements made in regard to light and ventilation. 

The object of the School has always been the practical 
teaching of Anatomy and Surgery, and it is the intention of 
the Lecturers to still maintain the high standard in this re- 
gard, which has been the key to their success in former 
years. 

Every facility is given to students and practitioners, who 
will find, during their stay in the city, ample opportunities 
of attending the free clinics held in the large hospitals of 
Philadelphia. 



LTCCTURKS. 

ANATOMY. 

During the year. Dr. Roberts gives two courses of Lectures on Anatomy, 
illustrated by fresh dissections, wet and dry preparations, microscopic slides, 
colored charts and blackboard diagrams. These lectures are so arranged as 
to bo eminently practical to students of Medicine, Dentistry, and Artistic 
Anatomy. 

MICROSCOPIC ANATOMY. 

In order to familiarize the student with histolr^, and to make him ac- 
quainted with microscopical manipulation. Dr. Wilson delivers a course of 
lectures on Microscopic Anatomy, illustrated with carefully prepared mi- 
croscopic slides. This course is supplementary to Dr. Roberts's course on 
Anatomy, and is included in the same fee. 

PRACTICAL ANATOMY. 

The Dissecting Room, which is well lighted, furnished with closets for the 
preservation of books and aprons, and abundantly supplied with anatomical 
charts, is open during the Spring Session from 6 a.m. to 6 p.m. ; during the 
Winter Session until 10 p.m. The dissecting classes are under the personal 
supervision of Dr. Roberts, who, aided by the Assistant Demonstrators, di- 
rects the manner of dissection, and ben examines the students on the work 
done. By this method the student is incited to accurate dissection and 
careful study. 

BANDAQING AND FRACTURE DRESSINGS. 

This course is under the charge of Dr. Wilson, and consists in the applica- 
tion of the various bandages and splints to the manikin and living subject. 
The importance of such instruction to the student and recent graduate can 
hardly be over-estimated. A course is given in connection with each course 
on Operative Surgery, though either branch may be taken separately. 

OPERATIVE SURGERY. 

Courses of lectures on Operative Surgery are given by Dr. Roberts, who 
describes the Anatomy and Surgery of the various ligations, amputations, 
operations on the eye, genital organs, etc., and performs them before the 
class. The students then operate upon the cadaver under the direct super- 
vision of the Lecturer and his Assistants. Each course occupies five or six 
weeks; and after one course is completed, another is bc^gun. 

SESSIONS. 

The School is open from September to July. 

The Spring Session begins in March, and the Winter Session in September. 

FEES. 

PAYABLE INVARIABLT IN ADVANOX. 

Lectures on Descriptive and Microscopic Anatomy for one year, S 5.00 
Dissection, including all Lectures on Anatomy for one year, 10.00 
Material, each part (bones belonging to students), . 1.00 

Bandaging and Operative Surgery, .... 11.00 

Bandaging and Fracture Dressings alone, . 5.00 

Operative Surgery alone, ..... 7.00 

Private instruction to candidates for the Arm}' and Navy, and to others, 
by special arrangement. 
Certificates of the courses taken are awarded at the close of the Term. 
For furtlier information, address 

JOHN B. ROBERTS, M.D., 

1118 ARCH STREET. 
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